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Or, a New ABRIDGMENT of the 
Philoſophical Tranſactions. @ |} 


Giving an AccounT of the Undertakings, Studies, and 
Labours of the LEARNED and IMGEnioUus in many 
conſiderable Parts of the World ; from the firſt Inſtitution of 
that ILLUSTRIOUS SOCIETY in 1665, to 1740. 


In the Courſe of this Worx, every Thing is carefully 
extracted from the Ox1G1NA&Ls, according to the Order of 
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ART explained the Theoretical PAR Ts applied to P 
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N. the enſuing maomoirs, the reader will ind ſuch à collectius 
body of learning, that may not | improperly be deemed à li- 
... brary of arts and ſciences, fit to grace the ſtudies of the greateſh 
princes; the Philoſophical Tranſactions / "the Royal Society, 
have gained ſo great à reputation among the learned” of foreign 
nations," that they ars now" tranſlating into French, by order of 
his moft chriftian mnjeſty, in order to their being printed at the 
royal pronting-houſe at the Louvre: In this work F have obſerved 
the order of | time the tract were originally publiſhed in, by 
A. Oldenburg, ſecretary of the faciety, who firſt ſet them on 
foot in 1665, continued them till the year 1679; and af 
him Dr. Hook continued them under the title of Philoſophical 
Collections: But afterwards, Dr. Grew being appointed to the 
ſame office in 1689, reſumed the farmer title, which was raained 
by his fucceſſors, Dr. Plot, Dr. Sloan, Dr. Jutin, and others, 
and continues: fo to this day. And here it may not be amiſ ta 
give ſome account of the riſ and foundation of \ the ſaid Royal 80- 
ciety, and thereby gratify the curiqſity of our fubſcribers, which 
7s 05 ſollowhyin > i $102. $005 AN IRR 2 Or WR WAN By 
258 illuſtrious foiety had its original in an aſſembly" of inge. 
nous men, tho, before the Reſtauration, met weekly in Wade * 
ham college, Oxford, at the lodgings of Dr. Wilkins; after 
wards from about the year 1658, (many of them living in Lon- 
don) beld meetings at Grefham College ; till they were at length: 
taken notice of by the king, who was pleaſed "to grant them an 
ample. charter, dated the 22d of April, 16634 wherby ' they- 
were erected into a corporation, conſiſting 2 a preſident, touts" 
cil, and fellows, for promoting the knowleage of natural things, 
and uſeful experiments Their deſign: was to make faithful ra. 
cords of all the works of nature or art, which came within their 
cogniſance ; ſo that the preſent as well as after ages may be en- 
abled to put a mark upon the errors which have been ſtrengthened 
by long preſcription ; to reſtore truths that have been long neg- 
| | A lected 5 
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kFed; to apply thoſe already known- to- mere-various uſes : and 
thereby make the way more paſſable to what remains undiſcover' d. 
For this end, that learned body hath made à great number of 
experiments and obſervations, in moſt of the works of nature, viz. 
eclipſes, comets, meteors, mines, plants, earthquakes, inundati- 
ons, forings, damps, ſubterraneous fires, tides, currents, mag- 
netiſm, &c. | g 8 
. They have alſs tranſmitted to us many ſhort and conciſe hiſtories 
of nature, arts, manufattures, uſeful engines, and notable con- 
trivances ; all which highly redound to their honour, and are of 
effetial uſe and ſervice to the public: They likewiſe have im- 
proved naval, civil, and military architecture; advanced the. ſe- 
curity and perfection of navigation ; improved agriculture and 
put not only this kingdom, but Ireland and the Plantations, upon 
improvements in planting. * | Wh 
They have regiſtered Experiments, hiſtories, relations, obſerva- 


tions, &c. and reduced them into one common ſtock ; whith have 


from time to time been publiſhed (eſpecially thoje of the moſt im- 


mediate Uſe) under the title of the Philoſophical "Tranſactions, as 
abovementioned ; and laid the reſt up in public regiſters, to. be 
nakedly handed down to poſterity, as a ſolid ground-work for fu- 


ture items. e | 4 
hey have a library adapted to their inſtitution, towards which 


the late earl marſhal generouſly contributed the Norfolcian library; 


and a Muſeum, or repoſitory of natural and ac mt rarities, 
given them by Daniel Colwal, E/%; which has been ſince con- 
ſiderably augmented by the donations of many others. 
« Dr. Sprat, in his hiſtory of the Royal Society, printed 
in the year 1667 ; concludes his book. with à catalogue of the 
worthy members of this auguſt* body, amounting to near 200 
at that time; whereef his majeſty Ring Charles the II. was foun- 
der and patron : Among the fellows were three of the greateſt 
princes of Europe, viz. his royal highneſs the duke of Vork; 


As bighneſs prince Rupert, Count Palatine, of the Rhine; and 


his highneſs Ferdinand Albert, duke of Brunſwick and Lunen- 
burgh ; then the two archbi/hops, and four biſhops ; of dukes, mar- 
guiſſes, earls, viſcounts, and barons, Engliſh and Scotiſh, 29 ; 
of knights 25 ; doctors and batchelors of divinity 74; of. - 
quires, and other gentlemen and merchants 64; of foreigners 16. 


Aſter 


The N. iii 
After the enumeration of which, he recommends this under- 
taking to the Engliſh nation; as the braveſt people, and the moſt 
generous deſign ; which. at once regards the diſcovering of new 
ferrets, and the purifying and repairing all the . profitable things 
of antiquity ; he farther repreſents, that if this deſign thus 6 
zwell eftabliſyd, ſhould-at any time fail, for want of patronage 
and revenue, the -world would not only be fruſtrated ' of their 
preſent" expectations, but have juſt reaſon to deſpair of any future 
labours towards the encreaſe of practical and uſeful knowledge * \ 
But he hopes and preſages, that the Engliſh nation Till lay hold 
on this opportunity,” to deſerve the applauſe of mankind for having 
encouraged and ſupported à work, which inſtead of barren terms 
and notions, is able to impart to us the uſes of all the creatures ; 
and to enrich us with the-benefits of real knnwledge, true honour, - 
great plenty, and ſolid delight. W ne 
Thus having given a ſhort narrative of the Royal Society 
and their tranſaions; I proceed to ſhew the methad I have 
taten, which © will* be obſerved throughout the courſe of this per- 
ormance. unn | : 2 
5 I. 1/hall conflantly ſelect the beſt pieces as they ariſe in the 
order of Time they were publiſhed in, which will conſiſt of | choice: 
theories and diſcourſes, as have already ſtood the teſt of the learned ; 
fuch are new diſcoveries, in the animal, vegetable, and mineral 
kingdoms'; curious anatomical remarks, obſervations and improue- 
rents; natural hiſtory ;- ſame queries and directions given by the' 
Bonourable Mr. Boyle and others, to perſons travelling abroad, 
either by ſea or land, to make proper remarks and obſervations on 
all occaſions ; as the phenomena of meteors of various kinds, ex- 
N traordinary tides, rivers, lakes, ſprings, water-ſpouts, currents, 
mountains, vulcano's and earthquakes ; minerals, plants, birds, 
beaſts, fiſhes, inſetts, &c. The reſult whereof was, anſwers to 
thoſe queries, wherein arg inſerted great variety of beautify 
deſeriptions both of art and nature. "hor 
In philoſophy here are many beautiful experiments contrived 
to demonſtrate the truth - of former t cor ies, and ſeveral inſtru- 
ments deviſed for that purpoſe: In phyſick many extraordina- 
ry caſes have occurred, the reaſonings:*thereon, and applications 
made uſe of : In chemiſtry are ſbetun many notable experiments, as 
proceſſes, combinations, reſuſcitations, &c. of eſpecial uſe : In 
mathematicks, mechanicks, &c. are many choice propoſitions, de- 
monſtrations, conſtructions, menſurations, deſcriptions, inventions, 
Improve» 
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improvements, inſiruments, latos, . ratio's, &c. univer ſally - 
Anowledged to be the moſt ſatisfaftory 7 By of the proceedings. 
iboth of nature and art, wherein ſome g/ her greateſt depth ans 
fathomed, and a Ne laid for Wei 40 build an infinite, 
W177 4 ructure. | 
. 1 ſhall in the "proſecution of this wat always heed doſe 

to 12 true meaning of the ſeveral authars, whoſe names mill 
be conſtantly mentioned, and tbe number of the page, where talen 
from In the originals, omiting the cpiſtolary farms and complements 
that paſſed between ſeveral of the members of the Royal Society 
both at home and abroad, as being merely matters f ceremony: 
The Latin zracis will be tranſlated in their proper places, and 
the genuin eff 09 of their authors preſerved, in a. plain and tay, 
alſo make proper applications, of fuch theories 3 eu- 

periments where requiſite, as will fit them fam practical uſes, and 
explain the technical terms of art: the tedious journals of. the 
weather will be omitted, on account of \ the uncertainty of building 
any rational ſyſtem on ſuch a foundation, frequently liabls toerrot's 3 
but for the Tee of fuch gentlemen that are foſſeſs'd of pro- 
ger apparatus's, I ſhall exhibit. 4 journal of obſeryations for. a 
month, 2 lay down proper remarks 9 — zo has how hob 
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23 not to be reducible to any laws, an 


the places through which they. aſe, 
* e hey Ceaſed to appear; till M. Arent firk 
attempted to foretel the line of the motion of the comet 
Anno 1664; exhibiting an ephemerides, wherein he deter- 
mines for eyery day its place in, the, heayens, the hour of its 
coming to the meridian, and that of its ſerting, until its too 
great diſtance, ot its approach to the ſun ſhould hide it from 
our eyes. This ephemerides is founded on the ſuppoſition of 
its moving juſtly. enough in the plane of à great circle, in- 
Clined to the equinoCtial about 30%, and to the ecliptic a- 
bout 49? or $253 gon cutting the Equator at about 459% 43 and ; 
clip at 289 F. i, or a little more. Then M. fu 
proceeds to ow how the motion of this comet ** to be Wer 
on the globe, and to calculate the ſeveral places of its appearance 
in the heavens, and in particular he finds by his calculations what 
the leaſt diſtance of the comet from the earth ſhould be, when it 
18 in oppoſition to the ſun ; a circumſtance that may ſerve, as he 
Fw P to decide the 8 queſtion | concerning the Motion if the 

art un, 
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Of the = American Whale-Fiſhing about Bermudas, 5 4 
"Seaman. Phil. Tranſ. N“ 1. p. 11, 


HOUGH many attempts of maſtering the whales of 

theſe ſeas had been unſucceſsful, by reaſon of their extra- 
ordinary fierceneſs and ſwiftneſs; yet it had been lately undertaken, 
and fit Perſons being out at fea ſeventeen times, and faſtening their 
weapons a dozen times, killed two old female whales and three 
cubs. The length of one of the old ones from the head to the 
extremity of the tail was 88 foot; its tail 23 foot broad, the 


— ſwimming fin; 26 foot long, and the gills. three foot long, with 


great bends underneath from the noſe to the navel ; on her after- 
part a fin on the back, and the inſide inlaid with fat like the caul of 
a hog. The other old one was about 60 foot long. Of the cubs, 
one was 33; the other two, much about 25 or 26 foot long. 
Their ſhape was very ſharp behind, like the ridge of a houſe ; the. 
head pretty bluff, and full of dumps on both ſides, the back per- 
ſectly black, and the belly white. Their ſwiftneſs and foroe are 
ſurprizing, one of them that had been ſtruck towed the boat after 
him for ſeven or eight leagues in three quarters of an hour. When, 
wounded they make a hideous roaring, at which alf the arfitles 
wh hearing flock to the place, yet without ſtriking or doing any; 
Theſe whales are ſuppoſed to reſemble that "ſpecies called 
Nabe, they are without teeth, and longer than the Greenland 
whales, but not fo thick. Their feeding on gra; growing a at 
the bottom of the ſea, appeared by cutting up the great bag 
maw, wherein was found about two or three hogſheads 5 a 
greeniſh gra ly matter. The largeſt ſort of theſe whales mi [- 
afford ſeven or eight tuns of oil. The cubs yield little, and 
a kind of jelly only. The oil of the old ones candies like da 
greaſe, yet burns well. The oil of the blubber is as clear and 
fair as Whey; : that boil'd out of the lean interlarded, hardens like 
tallow, ſpattering in the burning, and that mide of the caul re- 
ſembles hog's greaſe. One may run his hand into this oil when 
boiling without ſcalding, it being endowed with a healing quality 
in curing green wounds, lameneſs, Cc. by anointing the part 
affected, The time of catching them is from the beginning of 
March to the end of May, after which the diſappear and retire 
into the weedy beds of the gulph of Florida, it being obſerved 
that they have ſtore of clams and barnacles on their fins and talls, 
on * the rock weed grows about ſeven inches long, 
- FED Dr, 
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Dr. Walter Pape Aicount of tht Quickſi lver Mines zn * _ 
* - Phil; Tranſ. N' 2. p. 17172. 


18 HE Mines of mercury in Friuli, a Venetian EPR TE 
diſtant about a day's journey and a half from Goritia 


northwards, at a place called 1dria, fituated in à valley of the 
Julian 22 They have been theſe; 160 years in the poſſeſſion 
of the emperor, the inhabitants ſpeak the $c1avonizn tongue. In 
Auguſt, when I was there, the valley and the mountains too, out 
of which the mercury was s dug, Were as verdant, as if it had been 
the middle of ſpring, owing, as is ſuppoſed, to the moiſtneſs of the 
mercury. That mine, into which we entered, the beſt and greateſt 
of them all, Was. edicated to St. Barbara, as all the Mines are 
to ſome faint or other; its depth was 125 paces, every pace 


exceeding five of our feet. The mineral is dug with pix- axes, 


according to the courſe of the veins; it is generally hard as 
ſtone, but heavier, o of a liyer colour, r that of Crocus Metalrum. 
There is alſo ſome ſoft earth, in which the mercury is ſeen in 
little particles. There are ſometimes found in the mines round 
ſtones likes flints, of ſeveral bigtieſſes, reſembling thoſe globes of 
hair taken out % the bellies of oxen. There are allo ſeveral 
marcaſites and ſtones, . which ſeem to contain ſptcks of gold, but 
on trial they find none. Some of theſe round ſtones are very 
ponderous and impregnated with mercury; others light, and 
with little or none. 

The manner of getting the mercury out of theſe mines is this: 

The earth taken out of the mine in buckets is put into a fieve 
made of wires, and waſhed in running water as long as any 
thing will paſs through it, that which paſſes is reſerved in the 
hole P, Fig. 1. and taken up again by the ſecond man, and ſo on 
to about ten or twelve ſieves proportionably leſs. The earth that 
cannot pals is pounded, and the ſame operation repeated. The 


fine ſmall earth that remains, and out of which no more mercury” 


can be waſhed, is put into iron retorts luted to receivers, into 


which the mercury is forced by fire. The Caput Mortuum is 


pounded, and the operation renewed while any mercury can be 
got, and this. is called the ordinary mercury, that obtained by 
waſhing or found in the mines being denominated virgin mer- 
cury and eſteemed the beſt, for upon making an amalgama of gold 
and virgin mercury, and putting it to the fire, it will carry all 
the gold with it, which cannot be effected by common mercury. 

To illuſtrate this ſee Plate I. Fig. r. where A is the water, 


BC a veſſel into which it runs, DEF are ſtreams perpetually 
running 
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running from that veſſel into G HI three fieves, the diſtance of 


whoſe wires at bottam leſſen wopertionably 5 K LM the places 
is retained ; whence 


it is taken up by the ſecond man; NO the waſte water. 

The labourers in theſe mines become paralytic and die hectic, 
ſome later and ſome ſooner. 

We ſaw a man who had not been half a year in the mines, fo 
full of mercury, that putting a piece of braſs in his mouth, i 
rubbing it in his fingers, it immediateiy became as White as if 


mercury had been rubbed on it. 


Theſe mines formerly coſt the emperor 76,000 or 80, ooo 
florins yearly, and yielded leſs mercury than now, thoug h the 
charges are only 28,000 Horins, They produced in the three 
fallowing years, E | 


Anna 1661. J. 
| Ordinary Mircury 19570 T. 
** Mercury 6194. 
2 In all 204675. 
Ordinary Mercury 225066, 
Virgin Mercury 9612. 


In all 2346 8 
1663. / 


Ordinary Mercury 12 19. 
Virgin Mercury 11862. 


h In all 255087; 


The Blowing of Fire by the Fall of Water, by the ſame. Phil, 
Tranſ. Ne 2. p. 25. 
N the braſs works of Tivoli near - Rome, the water blows the 
Fire, not by moving bellows, but by affording the wind. See 
Fig. 2. where A is the river; B the fall of it; C the tub into 
which it falls; LG a pipe; G the orifice of the pipe, or noſe 
of the bellows; G K the hearth ; E a hole in the pipe; F a 
ſtopper to the hole ; D a place under ground, by which the 


water runs away. Upon ſtopping the hole E, there is a perpe- 


tual ſtrong wind iſſuing forth at G. 
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ty, the way of killing Rattle. Snakes, 4 Captain Silks Tana. 
Phil. Tranſ. Ne. 3, p. 48, f „d bass b 


T HE * royal, or dittany of — growsliriight 
up about one foot high, with the leaves like penny-royal, 


with little blue tufts'at the joining of the branches to the plant, 
the colour of the leaves being à reddiſi green; but the water 
diſtilled, of the colour of brandy, of a fair yellow: The leaves of 
it bruiſed are very hot and biting upon the tongue. Of theſe 
leaves ſo bruiſed were taken ſome, which tied in the cleft of a long 
"ſtick were held to the noſe of the ratte-ſnake, who by turning 
- and'wrigeling laboured: as much as ſhe could to avoid it; but 
ſhe was killed with it in leſs than half an hour's time, and as 
was ſuppoſed by its ſcent. This was done in Juby, when theſe 
creatures are reputed to be in the greateſt vigour for their poiſon, 
It is alſo remarkable, that in thoſe places where the wiki-petiny« 
royal grows, no ratile- ſnakes are obſerved to come. 


Damps in Mines, &y Sir Robt. Moray. Phil. Tranſ. Ne 3. p. 44. 


| N a coal-pit belonging to the lord Sinclair in Scotland, where 
the coal is about 18 or 20 foot thick, and anciently waſted to 
a great depth, the colliers ſome weeks ago, having wrought a8 
deep as they could, and being to remove into ne rooms, as they 
call them, did, by taking off, as they-retired, part of the ccal that 
was left as pillars to ſupport the roof and earth over it, ſo much 
weaken them, that within a ſhort ſpace after they, were gone out 
of the pit, the pillars falling, the earth above them filled up the 
whole ſpace, where the colliers had lately wrought, with its ruins. 
The colliers hereby being out of work, ſome of them adventured 
to work upon the old Remains of walls ſo near the old waſtes, that 
ſtriking thro' the lender partitions of the coal - wall, that ſeparated 
between them and the place where they uſed to work, the 
quickly perceived their error; and fearing to be ſtifled" by the 
foul. air they knew poſſeſſed theſe old waſtes, in regard not only 
of the damps, which ſuch, waſtes do uſually afford, but becauſe 
there had been, for many years, a fire in thoſe waſtes; that filled 
them with ſtifling , fumes and vapours, retired immediately, and 
ſaved themſelves from the eruptions of the damp. But next day 7 
or 8 of them no ſooner came ſo far down the Stairs, that lead them 
to the place where hey had been the day before, as they intended, 
but upon their ſtepping into the place where the air was infected, 
they fell down dead as if they had been ſhot. And there being 
amongſt them one, whoſe wife being informed he was ſtifled in 

Vol. I. B that 
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that place, ſhe went down ſo far without inconvenience, that, 
feeing Her huſband near her, ſhe ventured to go to him; but being 
ſuffocated by the damp, . a ſoon as ſhe came near him, f 2 * 


don dead by him. 


4 al at. Liege yielding Brimſtone and Vitriol, - by: * 
Phil. Tranſ. N* 3. p. 45. 


H E Ho out tof which brimſtone and vitriol are entralh> 
ed, is one and the ſame ; and not much unlike lead ore. 
To make brimſtone, they break the ftone or ore into ſmall 


pieces, which are put into crucibles, made of earth five foot long, 


ſquare and pyramidical ; the entry is near a foot ſquare. The 
Crucibles are laid floping, eight undermoſt and ſeven above them, 


and as it were betwixt them, that the fire may reach them all, each 


having its particular furnace or oven. The brimſtone being dif 
ſolved, drops out at the ſmall end of the crucible, and falls into 
a leaden trough, common to all the crucibles, - thro? which there 
runs a continual rivulet of cold water, conveyed thither by pipes, 
for cooling the diflolved ſutphur, which 1s ordinarily four hours 
in melting. After this the aſhes are drawn out, laid in a heap, 
and coyered with- other clixed or drained alhey to Reer them 
atm. . 

To make copperas or vitriol. They take a quantity of we 


faid aſhes, and throwing them into a ſquare planked pit in the 


earth, about four foot deep and eight foot ſquare ; they cover the 
fame with ordinary water, and let it lie 24 Hours, or till an egg 


Will ſwim on the liquor, which is a ſign that it is ſtrong enough. 


When they would boil this, it is conveyed through pipes into 
kettles, adding to it half as much mother water, which is the 
water remaining after boiling of the hardened copperas. The 
kettles are of lead 4 + foot high, 6 foot long, and 3 foot broad, 
ſtanding on thick iron grates. In theſe the liquor is boiled with 
a ſtrong coal fire, 24 hours or more, according to the ſtrength or 
weakneſs of the lee or water. When it is come to a juſt con- 
fiſtence, the fire is taken away, and the boiled liquor ſuffered to 
cool a little, and then it is tapped opt of the ſaid kettles 
through holes beneath in their ſides, and conveyed through 


. Wooden gutters into ſeveral © receptacles, three foot deep, and 


four foot long, where it remains 14 or 15 days, or till the 
— n elf from the water, and become icy and 
d. - 
Extras 
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Extrarrdinary Tides in the ß. In of Scotland, | by the ſam, 
| Phil. Tranſ. N* 4. p. 53. 


IX chat tract of iſles on the weſt of Scotlond, called by the 
inhabitants the hng Iſland, as being about roo miles long 
from north to ſouth; is an iſland called Berniray, - thiee 
miles long and more than a mile broad, the length running from 
eaſt to weſt, as the firth or ſtreight lies. At the eaſt end of 
this iſland I obſerved a very ſtrange reciprocation of the flux and 
reflux of the ſeag-and I heard of another no leſs remarkable. 
Upon the weſt fide: of the hg Hand, the tides which came 
from the ſouth weſt run along the coaft northward ; ſo tha 
during the ordinary courſe of the tides, the flood runs eaſt 
the firth where Berneray lies, and the ebb weſt. And thus the 
ſex ebbs and flows regularly for about four days before th full 
moon and change, and as long aſter. But for four days before 
the quarter moons andi as long after, there is conſtantly 4 great 
and cingular variation. For then, (a ſoutherly moon maki 
there full ſea) the courſe of the tide being eaſtward when it 
begins to flow, which is about 9 + of the clock, not only conti- 
nues ſo till about 4+ in the afternoon, when it is high water, but 
it begins to ebb, the current runs on ſtill eaftward, during 
whole ebb, ſo that it runs eaſtward: 12 together, that 
Byall day long from ꝙ f in the morning, till about q f at night 
But then when the night tide begins to flow, the current turn 
and runs weſtward all night, during both flood and ebb, for 


about 12 hours more, as it did eaſtward the day before. And 


thus the reciprocations continue, one ffood' and obb running 14 
hours eaſtward, and the other 12 hours weſt ward; till four 
days before the new and full moon, and then they reſume their 
ordinary regular courſe as before, running eaſt during Me fix 
hours of flood, and weſt during the ſiæ of eb. 

The other irregularity in the "tides is no leſs extraordinary 
than the above-mentioned. That whereas between the vernal 
and autumnal equinoxes, that is, for ſix months together; the 


day, that is 12 hours, as from about to 9, 10 to 10 f, & 
eaſtward, and all nigbt, that is 12 hours more; weſt ward“; 
during the other ſix months, from the autumnal to the verral 
_ the current runs all day weſtward, and all nighe eaſt- 


courſe-of irregular tides about the quarter moons is to fun all 
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AGB eie zorought at Liege withiut” Air Shafts, by" the 
| ſame. Phil. Tranſ. No 5. p. 59. 
AT the entry of the adit, there is a ſtructure of brick like 
a chimney, about 28 or 30 foot high; at the bottom two 
oppoſite ſides are, or may be, 5 f foot broad, and the other two, 
5 foot; the wall 1 f brick thick. At the lower part of it, is an 
aperture about ꝙ or 10 inches ſquare, for taking out the aſhes, 
which when done, this aſh-hole is immediately ſtopt ſo cloſe, as 
to exclude the leaſt air. About 3 foot or more above ground, 
there. is on that fide next the adit or pit, a ſquare hole of 8 or 9 
inches, for admitting air to make the fire bum; into this hole is 
ixed a fquare tube or pipe of wood, whoſe joints and chinks are 
ſo ſtopt with parchment paſted or glued upon them, that the air 
has no admittance but by the end; and this pipe is ſtill length- 
ened, as the adit advances, by fitting new pipes into one another, 
and carefully ſtopping the joints and chinks as above. So the 
tube being ſtill carried on to the place where ''freſh air is ho- 
ceſſary, while it is drawn by the Fire. through the tube, ther 
will be a conſtant ſupply of it, and by its motion it will? . 
away with jtall noxious vapours, and men will breathe there as 
ſafely as in the open air, and not only candles but fire will burn, 
when upon occaſion there is uſe for it in breaking the rock. gt 

That there may be a conſtant ſupply: of freſair, the fire muſt 
be always kept burning in the chimney; for which purpoſe, chere 
muſt be two iron grates or chimnies, that upon any accident, the 
other may be ready to be put in its place; the coal being firſt 
well kindled in it: But when the fire is near ſpent, the grate 
being haled: up to the door, is to be ſupplied with freſn fuel. | 

T he higher the ſhaft of the chimney is, the fire draws the air 
the better. And this invention may be uſed in perpendicular 
pits or ſhafis, when there is want of freſh air at the bottom, OF 
in cate, of unwholeſome fumes or vapours. ; 

The whole —2 may be underſtood by the annexed 
Sgure., Plate I. Fig; 

"A the hole for — out the aſhes; B the fquare hole; into 
which the tube or pipe for conveying the air is to be fixt; C the 
border or ledge of brick or iron, on which the iron grate or 
cradle, that holds the burning coals is to reſt; the one being 
exactly fitted for the other; D the hole where the cradle isi ſet; 
E the wooden tube, through which the air is conveyed towarde 
the cradle; F the door, by which the grate or cradle is let in, 


which is to be ſet 8 or 10 foot higher than the hole D; and the 
| {hutte; 
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ſhutter made of iron or wood that will not ſntink, that: it may 
ſhut very cloſe; G the grate or cradle; which is narrower below 
than above, that the aſhes may the more eaſily fall, and-the air 
excite the fire, the bottom and ſides Deng barred ; H the border 
or ledge of the cradle that reſts on the ledge C; I four chains of 
iron faſtened” to the four corners of the cradle, for taking it up 
and letting it down; K the chain of iron, to which the other 
chains are faſtenect; L the pulley of iron or braſs, through which 
the chain paſſes; Ma hook, on whleh the end of the chain is 
faſtened by a ring, the hook being fixed in the fide of the door; 
N 2 bar of iron in the wills, to Which the pulley is faſtened. 
M. du Son's Method of Breaking Rocks. 'Phil. Tant N. 5. p. 82. 


1 H E invention of breaking hard rocks with eaſe and diſpatch 
is uſeful on ſeveral occaſions; as in cutting of adits, or 
paſſages through them, for draining water our af mines of lead, 
tin; dr any other kind-of' minerals whatever? ,ybrigl 1971 
The tool employed in this operation is of iron well ſteeled at 
the end, ſee Plate J. Fig. 4. about a0 or 22 inches long and 2 + 
in diameter at the ſteeled end, the reſt being ſomewhat more 
Bender. The ſhape of the ſteeled end muſt be ſuch as to make 
it the fitteſt to pierce the rock, and the harder the rock ig, its 
angles muſt be the more obtuſe. ¶ his in ſtrument is to he ſtruck 
upon by a hammer. After every blow its point is to he ſhiſted, 
that its angles may ftrike on a new place. And thus the work 
de continued till the hole become 18 or 20 inches deep, the 
deeper the better. To this hole a double wedge is to be exactly 
fitted, ſee Fig. V. each piece being 12 or 13 inches long, and ſo 
made, that joined together they may form a cylinder, cut diago- 
nally. The two flat ſides that are contiguous are to be greaſed 
or oiled, to lip the more eafily the one upon the other. One of 
the pieces which is to be uppermoſt, muſt be cut round into a 
hollow creaſe at the great end, for faſtening to it with a thread a 
cartridge of gun- powder, about half a pound or more as there is 
occaſion, and that end muſt be pared in proportion to the thick - 
neſs / of the paſtboard, to make it even with the reſt of the wedge; 
This wedge muſt have a hole drilled through its length to be 
filled with priming» powder for firing that in the cartridge, and 
thruſt into the hole with the round fide uppermoſt, and after- 
wards the other wedge, be driven to its due poſition, obſerving 
that they both fit the hole in the rock exactly. Then on the end 
of the lower wedge: which is to be about an inch longer than 
that of the upper, priming powder is ty be laid, and a piece of 

63 i 00 burning 
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burning match or thread dipt in brimſtane faſtened too it, that the 
operator may have time enough to retire hefore the powder ba 
fired, which, when done will rend the Rock to pieces, 


Inquiries concerning Agriculture. Phil. Trau. Ne 5. p. 91. 


* E Royal Society in proſecuting. the improvements ol 
b natural knowledge had divided themſelyes into divers com · 
mittees, according to the ſeveral inclinations. and ſtudies of their 
members. That for Agriculture, began their rk with drawin 
up certain heads of inquiries for procuring, a faithful and ſ 124 
information of what is already known, and practiſed in that branch 
of knowledge, and for giving 28 of what further! improvements 
may be made therein. 


I. Br Arable' Grm.. 


27 .. 105 


1. The ſoverab kinds of foils in Bugiand. being Ganpoled to bo 
— ſandy, gravelly, ſtony, clayey, ehalky, licht- mould, heathy, 
y, tenny, or cold weeping ground. What is * 
ſoil of each country, and how. prepared ſor arable? ., 5 
2. What peculiar. preparations each ſoil; undergoes 65 ach 
kind of grain; what kind of n When, how, and in hat 
pom — all 213 ds lig 0 
3. At what ſeaſons and — often ploughsd, and the Kinds 
of ploughs uſed for ſeveral ſorts of ground? ? na ord moms 
4. How long the ſeveral grounds le he.? 15 
5. Mows: and for what =P tically; grounds may be 


6, — ground has marle, how deap is bs, ani! what the 
depth of the marle - itſelf? What its colour, on what graunds 
uſed * What time of the year to be laid on, how many loads te 
an acre ? What grain marled land wilt bear, and how many years 
together, how ſuch marled land is to be uſed afterwards? . 
7. The kinds of grain and ſeed - uiual in England, being 
wheat, miſcelane, rye, barley, oats, peaſe, beans, vetches, duck; 
wheat, hemp, flax, rape; what ſorts of theſe are ſowu in each 
county, and how prepared? Whether by ſteeping, and in what 
Rind of liquor? Or by mixing it, and with what? ff 
8. There being ſeveral ſorts of wheat, oats, barley, peaſes 
beans, Sc. Which of theſe grow in each county, and in What 
ſoil, which of them thrive beſt, and whether each of them 
require a peculiar tillage, and bow they differ in goodneſs? 
9; What are the particulars obſervable in the choice of ſeed- 
corn, and all kinds of grain, and what kinds of gram ate mol} 
proper to ſucceed each other. 10. What 
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10. What quantity of each kind is fown on the ſtatute-acre, 
and in what ſeaſon of the moon and year: 

11, With what inſtruments they harrow, clod, and rowl, and 
at what feaſons? * | 

12. How much an acre of good cotn generally yields in vety 
good, indifferent, and in the worſt years? 

13. What are the cauſes and remedies of milde w, blaſting, and 
ſmut, being fome of the common diſeafes of corn in its growth ? 
14. How weeds, worms, flies, birds, mice, moles, Sc are 
prevented? 

15. Upon what pete ace is cut or fed in the blade, 
and what are the benefits thereof? 

16; What are the ſeaſons and ways of reaping and ordering 
each ſort of grain, before it be carried off the ground N 

17. What are the ſeveral ways of preſerving grain in the ſtraw, 

within 4 8 without doots, from all annoyance z as mice, heating, 

rain; G&M. 

18. What are the feveral way s of ſeparating the ſeverat forts 
of grain from the ftraw, and of "Hefiing them ? | 

19. What are the ways of preferying any ſtores of grain from 
che annoyances they are obnoxious to? 


II. For Meadnus. 


1. How the above mentioned forts of foil are n when 
they are uſed for paſture or meadow ? 

2. How the common annoyances of theſe paſture or meadow- 
grounds, as weeds, moſs, ſour-graſs, heath, fern, buſhes, briars, 
brambles, broom, ruſhes, ſedges, gorſe or fuzzes, are prevented. 
3. What are the beſt ways of draining marſhes, bogs, fens, Ic. 

4. What are the ſeveral kinds of grafs, and which is the beft ? 

5. What are the chief circumſtances obſervable in the cutting 

of graſs ; and what in the making and preſerving of hay? 

6. What kind of graſs is fitteſt to be preſerved for winter 
feeding ; and what grais 1 is beft for ſheep, COWS, oxen, horſes, 
goats? Sc. | 


A. Vilette's burning Concave. Phil Tranſ. No 6. p. 96. 


T HE figure of this concave is round, and about 30-inches in 
diameter, its focus or burning point about 3 foot diſtant 
from the center of the glaſs, and about +a Louis d'or in magni- 


tude. One may paſs bis hand nimbly through it; for if it be 
held there a ſecond of time, there is danger of getting much hurt. 
Green wood takes ſite in it" in an-inſtam, A ſmall piece of pot 

iron 
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iron was melted in 40 ſeconds, a ſilver, piece of 15 pence was 
pierced in 24”. A great nail was melted in 30%. The end of a 
ſword- blade of Olinde Was. burned in 43%; A braſs counter was 
pierced in 61, A piece of red copper was melted. in 421. A 
piece of chamber / quarry ſtone was vitrified in 45”. Steel of 
which watch ſprings are made was melted in 9. A mineral 
ſtone, ſuch as is uſed in harquebuſſes 4 rouet was calcined and 
vitrified i in a ſecond, and a piece of mortar in 527. In ſhort, 
there is hardly any body, which this fire is not capable of either 
melting or vitrfying. As the bigneſs of the focus is but ſmall, 
ſo none but little pieces can be expoſed to it, for a greater bulk 
would require much time to produce its effect. e 


Milk found in Veins inſtead of Blood; and Graſs in the Wind- 
pipes of eme Animals, Phil. Tranſ. Ne 6. p. 100, C. 


A Curious perſon, ſome time ago, wrote from. Paris, that 
upon opening a man's vein, they found milk inſtead, of 
blood: This is alſo confirmed by Dr. Lower, who ſays, that a 
maid, after eating a good breakfaſt, about ſeven in the morning, 
was let blood in. her foot about eleven the ſame day; the firſt 
blood was received in a porringer, and in a little time it turned 
white ; the laſt blood was received in a ſaucer, which became 
white immediately, like the white of a cuſtard; within five or 
fix hours after, the doctor ſaw both; and that in the porringer was 
half blood, half chyle, ſwimming upon it like a ſerum, as white 
28 milk; and that in the ſaucer all chyle, without the leaſt ap- 
pearance of a drop of blood; and when be heated them ſeparately, 
over a gentle fire, they both hardened, like the white of an egg, 
or the ſerum of blood when heated, but much whiter, This 
maid was then in good health, and of a very florid clear com- 
plexion, and only let blood becauſe ſhe never had her courſes. 
To theſe obſervations Dr. Beal adds a phznomenon of ſome 
reſemblance to them, which he had above 20 years ago from 
Thomas Day an apothecary at Cambridge; that himſelf let a man 
blood in the arm, which was as white as milk; as it run out of 
his arm it had a little dilute redneſs, but as it fell into the veſſel, 
it was preſently white, and continued like drops of milk on the 
pavement. Dr. Eade's conjecture, -a phyſician at Cambridge, 
was, that the patient had fed much on fiſh; affirming withal, 
that he would ſoon become leprous, if it had not been pre- 
vented by phyſick. if 
The other particular mentioned in the title, was communicated 
by Mr. Boyle; Dr. Clarke and Dr, Lower giving him eee 
0 
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bf a very odd kind of obſervation : One of them aſſuring him; 
that he had ſeveral times found in the lungs of ſheep, conſide- 
rable quantities of graſs in the very branches of the Aer 
Arteria or wind- pipe: And the other informed him, that a few 
weeks fince, he and a couple of phyſicians were invited to look 
upon an ox, that had almoſt for two or three days continually 
held his neck upright; and died of a diſeaſe the owner could 
not gueſs at; whereupon, opening the throat, they found the 
very trunk of the Afera Arterid ſtuffed with graſs, as if 
thruſt into it by force; which may make one wonder how ſuch 
a quantity of graſs could get in there; and how being there, 
ſuch an anima] could live with it fo long. 


Petrification, by Ar. Boyle. Phil. Tranſ. No. 6. p. 161, 
A Gentleman informed him he lit on a place in theſe parts 
£ & of England, vis. about Oxford, where, though there be 
no petrifying ſpring, wood is turned into ſtone in the ſandy 
earth itſelf, in a better manner, than by any petrifying water he 
ever ſaw, 

Vpon making experiments on this wodd, he found it very 
hard and fixed. Mr. Boyle mentions alſo a certain ſtone, 
thought to be a petrified bone, with the Marrow taken out, 
being in ſhape like it; but with a proper Menſtruum, he found 
that he could ealily diſſolve it, like other ſoft ſtones; and 
thinks it may poſſibly anſwer the ſame medicinal Intentions with 
QMeocolla, or the glew-bone; | 


Of the Nature of a certain Stone found in the Head of @ Serpeni 

In the Indies. Phil. Tranf. Ne 6. p. 102. 
8 I R Philiberto Vernatti ſent from Java to Sir Robert Morays 

for the repoſitory of the Royal Society, 2 certain ſtone 
which he affirmed to be found in the head of a ſnake, which 
hid on a wound, made by any. venomous creature, ſticks to 
it, and draws out all the poiſon; and then, being put into milk, 
it is ſaid, to diſcharge its poiſon therein; and turns it blue } in 
which manner it muſt be uſed till the wound be cleanſed. 

This relation has been ſince confirmed by Mr. Thevenot, in 
his travels; who ſays, that in the Eaſt- Indies, and in the 
kingdom of Qaamh in China, there is found a ſtone in the 
head of a certain ſerpent, which they call by a name ſignifyin 
a hairy ſerpent, which keals its bite, that elſe would be mortal 
in 24 hours. This ſtone is round, white in the middle; ahd 
about the edges blue or greeniſh ; being applied to the wound, 
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it adheres to it, and falls not off, till it has extracted the poiſon , 
then they waſh it in milk, wherein it is left a while, gill it re- 
turns to its natural condition. If it be put the ſecond. time on 
the wound, and ſtick to it, it is a fign, all the poiſon was not 
extracted by the firſt application; but if it ſick not, ut is Certain 
that all the poiſon is drawn puts tne tai 


oO. the Met bol of making Salt-petfe in oY Shout Dain, 
' by M. Thevenot. Phil, Tranf, N*6, p. 103. 


ALT-PE TRE is found in many places of the Eaft-Indies, 
but chieſly about Agra, and in villages, formerly, very. popu- 

lous, but now deſerted. It is extracted out of three forts of earth, 
black, yellow, and white: The deſt is taken from the black, 
as being free from, common ſalt. They work it in this manner: 
Firſt they make two pits, flat at bottom, like thoſe wherein com- 
mon. ſalt is made; one of them which has more compaſs than 
the other, they fill with earth, on which they let water run, and 
treading it with their feet, reduce it to the conliſtence of a Paps 
and ſo let it ſtand for two days, that the water may extra Ger 
the falt that is in the earth: Then this water runs into anof 
pit in. which it cryftallizes Into falt-petre.' They boil it once r 
twice in a cauldron, according as they would have it whiter and 
purer; while over. the fire, they ſcum it continually, and fill it 
out into earthen, pots that hold each 25 or 30 pounds, and theſe | 
they expoſe to clear nights ; and if any impurity remain, it will 
fall to the bottom; afterwards they break thi pots, 1 _ the 
falt in the ſun.  * 


Coangys likely 10 be diſcovered in the. Moon, u. qut, 
| Phil. Tranf. No 7. p. 120. ? gere, 5 


} Sometimes think thit the earth muſt appear to the {ſuppoſed 
inhabitants of the moon, with a different face in the ſeveral 
ſeaſons of the year; and to have another appearance in winter, 
then ſcarcely any thing is green on a great part of the earth; 

when there are countries all covered over with ſnow others with 
Water, others all obſcured with clouds, and that for many weeks 
together; another in ſpring, when the foreſts and helds are green; 
another in ſummer, when the whole are yellow, &c. Methinks 
ſuch changes are conſiderable enough to fl, obſerved, by reaſon of 
the different reflections of light, ſince ſo many differences of light. 
are ſeen in the moon. We have rivers conſiderable enough to 
be ſeen, and they enter far enough into the land, and have 


breadth ſufficient io be obſerved. There are fuxes in E 
places 


ROYAL. SG c IT J. _- Is 


places that reach into large countries, ſufficient to make there 
ſome apparent change; and in ſome of our ſeas, there float ſome- 
times ſuch bulky maſſes of ice, as are far greater than the objects we 
are aſſured we can ſee in the moon. Again we cut down whole 
foreſts and drain marſhes, of an extent large enough to cauſe a 
notable alteration ; and men have made ſuch works as have pro- 
duced changes great enough to be perceived. In many places 
are vulcano's, that ſeem hig enough to be diſtinguiſhed, eſpecially 
in the ſhadow. And when foreſts and towns of great extent are 
on fire, it can hardly be doubted but theſe luminous objects 
would appear, either in an eclipſe of the earth, or when ſuch 
parts of the earth are not illuminated by the ſun : But, I know' 
no man who as yet obſerved ſuch Things in the moon ; and one - 
may be rationally aſſured, that there are no vulcano's there, or 
that none of them burn at this time. And this all curious men, 
that have good teleſcopes, ſhould well obſerve: And, I doubt 
not, that if we had a very particular map of the moon, that we, 
or our — 1 would find ſome changes in her. And if the 
maps of Hevelius, Divini, and Riccioli, be exact, I can ſay, I 
have ſeen there places conſiderable enough, where they put parts 
that are clear, whereas I there ſee dark ones. Tis true, if there 
be ſeas in the moon, it can hardly fall aut otherwiſe than on 
our earth, where alluviums, or new acceſſions of land are mad 

in ſome places, and the ſea gains on the land in others; Lay, K 
theſe ſpots, to be ſeen in the moon be ſeas, as it is generally 
thought; whereas, I have many reaſons to the contrary. And 
I have ſometimes thought, that poſſibly, all the ſeas of the moon 
were on the other hemiſphere, and that this might be the reaſon 
the moon revolves not on his Axis, as our earth, yberein the 
lands and ſeas are, as it were balanced: This alſo. may be the 
cauſe of the non-appearance of clouds there, or of any: vapours 
conſiderable enough to be ſeen, as are raiſed from the earth; and 
that this abſence of vapours may allo be the reaſon that there is 
no twilight there, as it ſeems there is none; I my ſelf at leaſt 
not being able io diſcern any: For methinks, the reputed in- 
habitants of the moon might ſee our twilight, ſeeing it is far 
ſtronger than the light afforded us by the moon, even when, 
full; for a little after Suncſet, when we receive no more the firſt; 
light of the ſun, the ſky is far clearer than it is in the faireſt, 
night of the ful! moon. And lince we obſerve in the moon, in 
her increaſe or decreaſe, the light ſhe receives. from the earth; 
we cannot doubt but the ble the moon, ſhould likewiſe ſee 
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in the earth the light wherewith the moon illuminates it, with 
perhaps, the difference of their bigneſs. Much more than, ſhould 
they ſee the crepuſcular light, being, as was ſaid, incomparably 
greater; yet, we fee not any faint light, beyond the ſection of 
the light, which is almoſt every where equally ſtrong, and we there 
diſtinguiſh nothing at all, not ſo much as that cleareſt part cal- 
led Ariftarchys or Porphyrites, as I have often tried; although 
one may there ſee the light which the earth ſends thither, which 
is ſometimes ſo ſtrong, that in the moons decreaſe, I have often 
diſtinctly ſeen all the parts of the moon, that were not enlight- 
ened by the ſun, together with the difference of the clear parts and 
the ſpots, ſo far as to be able to diſcern them all. The ſhadows 
alſo of all the cavities of the moon, ſeem to be ſtronger than 
they would be if there were a ſecond light. For although afar 
off the ſhadows of our bodies, environed with light, ſeem to, 
us almoſt dark, yet they do not appear ſo much 3 the ſhadows 
of the moon do; and thoſe upon the edge of the ſeftion, ſhould, 
not appear in the like manner. But I yill determine nothing of 
any of theſe things. 


To meaſure Diſtances at one Station, by M. Az Phil, 
Tranſ. Ne 7. p. 124. 


12 long ſince a method ef meaſuring with a great teleſcops 
from one ſtation the diſtance of objects on the earth, The 
practice does not altogether anſwer the theory, becauſe the length 
of the teleſcope : admits of ſome latitude, yet it comes near enough 
and perhaps, is as juſt, as moſt of the ways commonly uſed with 
inftruments. If we confider the theory only, an ordinary tele- 
ſcope may be employed, whoſe eye-glaſs muſt be convex : For. 
by putting the glaſſes at a little greater diſtance than they are, pro- 
portionably to the diſtance for which it is to ſerve, and by adding 
to it a new eye-glaſs, the object will be ſeen diſtinct, tho? obſcure; 
and if the eye-glaſs be convex, the object will appear erect. They 
may be done two manner of ways, either by leaving the teleſcope 
In its ordinary ſituation, the objeCt-glaſs before the eye-glaſs; or 
by gen, it, and putting this before that. But if any will uſe 
object glaſſes, whoſe focus's are known, their diſtances will 
be ald nown. If you ſuppoſe the focus of the firſt B, and that 
of the ſecond C, and the diſtance given B--2 D, and that D=O 
be equal to F; for, this diſtance will be equal to BC -F 


FN C. And "if you have the focus of the firſt object-glaſs equal 
10 B, the diſtance at which the ſecond glaſs is to be put, _—_ 


Rovat SoeiE ru. = 
to B+C+D, the focus of the ſecond glaſs will be found equal 
— | 
* * And if you have the object magnified as much 
with theſe two glaſſes as it would be with a ſingle one, whoſe 
focus ſhould be of the diſtance given, having the focus of the 
object- glaſs given equal to B, and the diſtance given to Br 
the diſtance between the firſt and ſecond glaſs will be eq 
2 B. 23D 
to — — — 1 (the focus of the object 
2 + | 
given) there remains AA be ſuppoſed equal 
1 
to C, we ſhall eaſily know by the preceeding rule, the focus of 
the ſecond glaſs, 


A Way of preparing a Liquor that will fink into and colour the | 


' whole Body of Marble; ſo that a Picture drawn on its Sur- 
face, will appear alſo in its innaſt Parts, by A. Kercher, 
Phil. Tranſ. Ne 6. p. 125. 


HE colours are thus prepared; take of aqua - fortis, and 
aqua-regia, two ounces of each; of ſal-armoniac one oubce, 
of the beſt ſpirit of wine, two drams; as much gold as may be 
had for four ſhillings and fix pence ; of pure filver two drams. 
Theſe materials being provided, let the filver, when calcined, 
be put into a vial; and having poured upon it the two ounces 
— _—_— let it evaporate, and you will have a water, yield- 
8 


rſt a blue, and afterwards a black colour: Likewiſe, put 


the gold, when caleined, into a vial, and having poured the aqua 
regia on it, ſet it by to evaporate ; then pour the ſpirit of wine 
upon the ſal - armoniac, leaving it alſo to evaporate; and you 
ill have a golden coloured water, which will afford divers co- 
ours. And after this manner you may extract many tinctures 
of colours out of other metals: This done, you may by means 
of theſe two waters, paint what picture you pleaſe upon white 
marble of the ſofter kind, renewing the figure every day for ſome 
time with ſome freſh ſuperadded liquor; and you will find that 
the picture has penetrated the whole ſolidity of the ſtone, ſo that 
Cutting it jnto as many parts as you will, it will always repre- 

ſent to you the ſame figure on both fades. TY 
But whether this experiment ſucceed or not ; it is certain that 
Mr. Bird, a ſtone-cutter at Oxford, has many years ago found 
put à way of doing the ſame thing, and practiſed it for a long 
1 time: 


_ 
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time: That is, he can apply a colour to the outſide of poliſhed 


marble, that ſhall ſink a confiderable depth into the body of "aq 


ſtone, and repreſent the. ſame figures that. are on its N 0 
deeper or ſhallower, in proportion to the time of applicatjo 

Several pieces of which ate to be ſeen in .Oxford, London, = 
elſewhere, -. And ſome of them being ſhown to his majeſty, ſoon 
after the reſtoration, they were broken, | in his Preſence, and found | 
to anſwer; expectation, 


An Account of an odd Spring in „ Weſtphalia; as. alk of A- 
Springs, and the ſtraining of Salt Water. Phil, 1 
N 7. p. 127, 


I the dioceſe of Paderborn in I Niphalia; there is a a iti 
which , diſappears twice in 24 hours, returning always at the 
end of fix hours with a great noiſe, and ſo forcibly as to drive 
three mills not far from its ſource. It is called the Nat 
torn, that is, the boiſterous ſpring. 

It is obſerved, that no ſalt water containing any metal 4 in t, 
can be bgiled in 2 veſſel of the ſame metal, We vitriol, i in 
copper veſſels. 

To ſeparate ſalt from ſalt water without fire, take a veſſel of 
wax, hollow within, and every where tight; and plunge it into 
the fea, or into other ſalt water, there will be made ſuch a 
ſeparation, that the veſſel will be full of ſweet water, the ſalt 2 
maining behind: But though this water have no faltiſh taſte, 
there will be found a ſalt in the effay, which is the ſpirit of fn W 
ſubtile enough with the water to penetrate the wax. 


The tnjecting of. Liquors into Animals, aſcertained i ta its, trus 
Inventor, Phil. Tranſ. Ne 7. p. 128. 


JT is well known, that about fix years ago (the ae of this 
paper being December 1665, before which time no one ever 
pretended to have thought of it) the ingenious Dr, Chriſtapher 
Mren, then Savilian profeſſor of aſtronomy, communicated to 
the honourable Mr. Boyle, Dr. Wiltins, and others, that he could 
eaſily convey any liquor into the maſs of blood, by making liga- 
tures on the veins, opening them between the ligature and the 
heart, and putting into them ſlender pipes or quills faſtened to 
dladders containing the matter to be injected. Upon this Mr. 
Boyle cauſed ſeveral experiments to be made on dogs, by injecting 
opium and the infuſion of Crocus Metallorum, and it was found 
that the former ſtupified, and the latter ſet them a vomiting to 
ſuch a degree that they died. It was perceived that beſides the 
medical 
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frbitical uſes of his fovention it tight alſo ſerve for anatomical 
purpoſes, and by thus filling and diſtendivg the veſſels aim 


* 


new ones might be diſcovere. 


f remarkable. Spring near Paderh in Germany. Phil, 
Lin 10011799 bas or Dranſe NS g. peld33er fon wen bugs be 
IN the dioceſe f Paderluun, about two leagues from that 
[ town, is a (pf IDS, called e "wht th ee fifeams, two 
whereof are not above 1 2. foot Ran eſa each other, and yet 
of lo different qualfties, that ohe of them is limpid, bluiſh, luke- 
warm, and bubbling; containing ſal-armoniac, oker, iron, vitriol, 
alum, ſulphur{nitre; and brpiment. Atꝭ is uſed againſt epilepſies, 
diſtempered ſpleens,” and the worms; the other is as cold as ice, 
urbid, and whitiſh, much ſtranger. in taſte, and heayier than 
he former; contaming much otpiment, alt, iron, nitre; ſome 
Gl-3rmoniae, alan, and vitriol. All birds that drink of this 
latter are obſet ved to die, and this I have experienced myſelf by 
taking ſome of it home; and giving it to poukry after eating oats, 
Harley, and bread Frumbs ; for ſoon after drinking it, they 
became giddy; Teeled and tumbled on their backs with cohvul- 
| fions, and ſo died with their legs very much extended: Giving 


TELE” 


though” it makeb them ſick, yet net to a degree of endangering 
their lives. The third ſtream lying lower than the other two, 
and about 20 padtscdiſtant from them, is of a greniſh colour, 
very clear, and of a ſauriſh- ſ weed /taſte, which is agreeable 
enough. Its weight is a mean between that of the other two, 
whence it is, probable that it is 4 mixture of both meeting in that 
place; to confirm Which; we mixed equal quantities of thoſe two 
with a little common well- water, and found upon ſtirring them 
together, and ſuffering them to ſettle; that they produced a 
water of the ſame colour and taſtè with this third ttream, 
Of the richeſt Salis in Germany. Phil. Tranſ. N*.8; p. 136. 
H falt ſprings at Hall in Saxony are four, called Gut- 
jahr, the Duich Spring, the Wettritz, and the - Hackel- 
dorn, The three firſt contain above ſeven parts of ſalt, three of 


:narcalites, and 14 of water. The laſt holds leſs, but yields the 
3 pureſt 
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pureſt ſalt, They are (beſides their ordinary uſe) em 
- medicinally to bath in, Ley a ſpirit is extrafied from 2 
hibited with ſucceſs againſt venom, and the putrefation of the 
lungs, liver, reins, and ſpleen. | 

The falt water at Lunenburgh being more greeniſh than white; 
and not very tranſparent, is of the ſame nature and contents with 
that of Hall, It has a mixture of lead in it, which hinders its 
boiling in pans of that metal: And if it contained no lead at 
all, it would not be ſo good, that metal being judged to purify 
the water: Whence the Lunenburg ſalt is prefered to all others 


made of falt ſprings. 
Swarms of firange and miſchievous Inſects in New England; 
Phil. Tranſ. N' 8. p. 137. 


@ OME few years fince in New England, there was ſuch 4 
k ſwarm of a certain ſort of inſects, that for the ſpace of 200 


miles deſtroyed all the trees of the country. There was found 


a great number of holes in the ground, out of which they 
broke forth in the form of maggots, which became flies, with 4 
kind of tail or ſting, which they ſtruck into the tree, and thereby 


envenomed and killed it, 


The Brooding of Snakes and Vipers. Phil. Tranſ. Ne 8. p. 138. 


THERE is this difference between the brooding of ſnakes . 
and vipers; the ſnakes lay their eggs in dunghills, by 
whoſe warmth they are hatched : But the vipers brood their eggs 
within their bellies, and bring forth live vipers. To which may 
be added, that ſome affirm to haye ſeen ſnakes lie on their eggs 


like hens. 


To preſerve Ice and Snow; by Mr. W. Ball. Philoſ. Tranſ. 
No 8. p. 139. | 


T HE ſnow and ice-houſes at Leghorn in [taly, are commonly 
built on the fide of a ſteep hill, being only a deep hole in 
the ground, by which means they eafily make a paſſage out from 
the bottom of it, to carry away all the water, which elſe, ſtagtiat- 

ing there, would melt the ice and ſnow, They are thatched with 
ſtraw, in the ſhape of a ſauce-pan cover, that the tain miay not 
come at them. This pit is filled full of ſnow or ice, which muſt 
be of the pureſt water, becauſe to be uſed in their wine z after firſt 
ſpreading the bottom over with chaff, and I think they uſe 
barley-chaff, Then, as they put in the ice or ſnow (which latter 


they ram down) the ſides are thick lined with this chaff, and it 
EE i 
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v afterwards covered over with it: And in half a year's time, 
it is found not to loſe an eighth part of its firſt weight. When- 
ever it is taken out into the air, they wrap it up in this chaff, and 
it keeps exceeding well. 2 | 

The other uſual way both in Taly and other countries to 
preſerve ſnow and ice, is with ſtraw or reed. 


Directions for Seamen bound for long Voyages, by Mr. Rook, 
5 . Phil. Tranſ. N?. 8. p. 140. 


T being the deſign of the Royal Society, for the better attain- 

ing the end of their inſtitution to ſtudy nature rather than 
books, and from the appearances ſhe preſents to compoſe ſuch a 
hiſtory as may lay a foundation for ſolid and uſeful philoſophy 3 
tor this purpoſe they gave orders to ſeveral of their members, 
and among others to Mr. Rook, geometry profeſſor of Greſbam 
college, to draw up heads of inquiries for the direction of ſeamen 
in making obſervations in their voyages, which he accordingly 
executed and are as follows : | 

1. To obſerve the declination of the compaſs, or its variation 
from the meridian, and withal the longitude and latitude of the 
place where ſuch obſervation is made, and to ſet down the we- 
thod of taking them. pa 

2. To carry dipping needles, and obſerve their inclination | 

3. Carefully to obſerve the tides, in as many places as poſſible, 
with all their circumſtances, as the preciſe time of ebbing and 
flowing in rivers, at capes ; the way of their currents, the perpen- 
dicular diſtance between the higheft tide and loweſt ebb in ſpring 
and neap-tides ; what day of the moon's age, and at what times 
of the year the higheſt and loweſt tides happen. 

4. To make plots of the proſpect of coaſts, ports, promontories, 
and iſlands, marking the bearings and diſtances as near as poſſible. 

5. To ſound and mark the depth of coaſts, ports, and other 
places, near the ſhore. = ja 
6. To obſerve. in all ſoundings the nature of the ground at 
the bottom of the ſea, whether it be clay, ſand, rock, &c. ; 

. To keep a regiſter of all changes of wind and weather at 
all hours, both night and day, the point the wind blows from, 
and whether ſtrong or weak ? the rains, hail, ſnow, c. the pre- 
ciſe time of their beginning and continuance, eſpecially hurricanes 
and ſpouts; and above all, carefully to obſerve the trade winds, 
about what degrees of latitude and longitude they firſt begin; where 
and when they ceaſe, change, or grow ſtronger or weaker, and 
how much, | 
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8. To obſerve all extraordinay meteors, lightnings, thunders, 
ignes fatui, comets, c. marking the places and time of their ap- 
pearing, continuance, Cc. ls | 

9. To carry with them good ſcales and glaſs vials of a pint or 
fo, with narrow mouths, to be filled with ſea water in different 
latitudes, in order to know its weight, as well of water near the 
ſurface as at greater depths. = _ INE 


To find the Diftance of the Sun and Moon by the Parallax, 
h _. T3. & ff EE RL 
THE finding this diſtance may prove of important uſe for 
perfecting aſtronomy, and for the better eſtabliſhing of 
the doctrine of refractions. For executing which, the following 
method is propoſed, vix. That at certain times agreed on by two 
rvers, uſing large and proper teleſcopes, with a meafuring 
rod placed within the eye-glaſs, at a convenient diſtance, that it 
may be diſtinctly feen, and may ſerve for meaſuring ſmall dif- 
es to minutes and ſeconds ; let each of them thus furniſhed, 
ſerve the viſible way of the moon among the fixt ſtars, by 
taking her exact diſtance from any ſtar that lies in or very near 


her way, together with the exact time of ſuch appearance, and 


the then apparent diameter of her diſk: Continuing theſe obſer- 
vations every time for two or three hours, ſo that two exact ones 
of her apparent place among the fixt ſtars being made at the ſame 
time, at two places diſtant in latitude, and nearly under the ſame 
meridian, her true diſtance may be thence collected, not only for 


that time, but at all other times by any ſingle obſerver, viewing 


her with a teleſcope, and meaſuring exactly her apparent diameter, 
It were alſo to be wiſhed that in any conſiderable eclipſe of the 
fun, they would alſo obſerve the exact meaſure of the greateſt 
obſcuration compared with the apparent diameter of the diſk, 
For by this means, on finding exactly the diſtance of the moon, 
that of the ſun will eaſily be deduced. 

The propereſt time for making obſervations of the moon, will 
be when ſhe is about a quarter or ſomewhat leſs illuminated, be- 
cauſe then her light is not ſo bright, but that with a good tele- 
ſcope ſhe may be obſerved to paſs cloſe by, and ſometimes over 
ſeveral fixt ſtars, which is about four or five days before or after 
her change : Or elſe at any other time, when the moon paſſes 
near or over ſome of the bigger ſort of fixt ſtars ; which may be 
eafily calculated and foreſeen : Or beſt of all, when there is any 
total eclipſe of the moon, for then the ſmalleſt teleſcopical 
ſtars may be ſeen cloſe to her body. * 

Baro- 
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Barometers, and Obſervations made with them by Dr. Beal. 
a Phil. Tranſ. Ne 9. p. 153. 


4 | HE Barometer, is an inſtrument for meaſuring the weight 
of the atmoſphere, thereby to determine the changes of 
the weather: It is founded on the fcrricellian experiment, fo 
called from its inventor Torricelli, which is only a glaſs tube 
filled with Mercury, hermetically ſealed at one Ar with the 
other open, and immerged in ſtagnant mercury. The barometet | 
was firft made public 97 1 Mr. Boyle, and employed by him and 
others, . to difcover all the minute variations in the preffure and 
weight of the air, With this inſtrument he made divers obſer- 
vations in 1659 and 660, before any others were public of 
heard of by him. 

Dr. Beal is ſo taken with the diſcoveries already made with this 
inftrument, that he looks __ it as one of the moſt extraordinary 
inventions in the World.? Who could have thought (ſays he) 
« that men ſhould find an art to weigh the air, that hangs over 
5% their heads, in all its changes; and even diſtinguiſh by weight 
* the winds and clouds? Or, who could have imagined that the 
&« cleareſt air is the heavieſt, and the thickeft air, when loaded 
« with clouds, ready to diſſolve and fall, ſhould then be the 
6 lighteſt ?” Hence the Doctor deſcends to particular obſervations. 

And firſt, he ſays, he could never fill his wheel-baremetet ſo 
exactly with mercury, as to exclude all air; and therefore he 
depended more on the mercurial cylmder, from which he took 
all his notes. Its length is but 35 inches, of a narrow bonds 
and a thick glaſs, . 

2. In all his obſervations from May 28th, 1664, to De- 
cember gth, 1665, the quickſilver never aſcended but very lecke 
above 30 x inches. 

5 It aſcended ſeldom ſo high, eſpecially on December r3th, 
1664, the weather being changeable, and the evening fair. 

4. By his calendar of Zune 22d, 1664, at five in the morning, 
in a long tract of fair ſettled weather, the mercury aſcended about 
half an inch higher than 30. So that the mercury may riſe as 
high in the hotteſt ſummer, as in the coldeſt winter. 

5. He had obſerved it aſcend higher in cold weather; and 
very frequently both in winter and ſummer to be higher in the 
cold mornings and evenings, thay in the warmer mid-day, 

6, Generally in fettled and fair weather, both winter and 
ſummer, the mercury is higher than a little before, or after, or 
ig rainy weather, | 
D 2 | 7. Again 
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7. Again, it deſcended generally lower after rain, than if 
ſtood before rain. | 

8. It falls alſo generally in great winds, and it ſeemed to fink 
a little upon opening a wide door to let in ſtormy winds: Yet he 
found it to continue very high in a long ſtormy wind of three or 
four days. 

9. Again, it is generally higher in an eaſt and north wind, 
than in a ſouth and weſt wind. 

10. He tried ſeveral times to alter the air in his cloſet by 
fumes and thick ſmokes ; but the mercury ſeemed not to be 
affected, more than what. might be expected from ſome increaſe . 
of beat: Such as have exact wheel-barometers, may try whether 
odours or fumes make the air lighter. 

11. He did not find in all this time the greateſt changes of the 
quickſilver to amount to more than 2 4 or 23 inches, at moſt. 

12. He very often found great changes in the air, without any 
perceptible change in the barometer; as in dewy nights, when 
the moiſture deſcends plentifully. On the preceeding and fol- 
lowing days the vapours have been raiſed ſo inviſibly, that the 
air ſeemed very clear. Which riſing and falling of vapours im- 
port gravity and levity of air, and yet the barometer was not 
affected thereby. 

13. The barometer is not ſometimes moved by very great 
changes in the air: As December 18th, an extraordinary bright 
and clear day, and the next following quite dark, ſome. ſnow 
and rain falling, but the mercury was at the ſame height; ; ſoin 
high winds and calms, the ſame. 

14. December 16, 1665, was a clear cold day, with a very 
ſharp and ſtrong eaſt wind; ; the mercury very near 30 inches 
j high; about three in the afternoon he ſaw a large black cloud 
bi approaching from the eaſt and ſouth-eaſt, with the wind at eaſt. 
Li The mercury changed not that day nor the following, the ſtarg 
and moſt of the ſky were very bright and clear till nine o'clock ; 
and then the {ky was ſuddenly overcaſt, yet no change of weather 
happened. December 17th, the froſt held, and it was a clear 
| | .day, till about two o'clock in the afternoon ; and then many 
| thick clouds appeared low in the weſt ; yet no change of weather; 
ly. the wind, froſt, and quickſilver the fame. December the 8th, the 
| mercury fell almott t of an inch, and yet the ſky and air were 
00 clear, bright, and cold, with an caft-wind ; but accidentally ſend- 
ing his ſervant abroad, he diſcoyered the remote hills, about 20 


| 
1 ; miles off covered with ſnow, | 
i 8 8 2 15. He 


4 
. 
t 
|; 
. 
* 
. 
4 
„ - 
if 
nll: 
1 
; 
1 


MEMOIRS of the 25 


15. He ſeldom obſerved the change to be very great at any one 

time; ſo that he once wondered to ſee, that in one day it ſubſided 

about 3 of an inch. 5 

156. Fan. 13, 1663, the mercury ſtood a quarter above 30 
inches, as it did alſo the day before; yet both very dark and 
cloudy, ſometimes very thick and miſty air; which is an uncom- 
mon caſe, for generally it ſtands higher in the cleareſt ſettled 
weather, then in ſuch cloudy and miſty fogs. This thick air and 
darkneſs laſted above a week; lately more cold, and eaſt and 
north-eaſt wind. | | 

17. In Jan. 1663, for many days it continued very dark, fo 
that great rains were apprehended, and though ſometimes thick 
miſts aroſe and ſome ſmall rain fell, yet the mercury ſtood at a 
great height; which indicated no great change of weather, and 
he was not diſappointed, . _ IE" | 

18. If the mercury riſes a good height after the fall of rain, 
as ſometimes it does, then he looks for a ſettled ſerenity ; but if 
it falls, then he expects a ſeries of broken and ſhowry weather. 

19. The weather and our bodies are more chill, cold, and 
drooping, -when the mercury is loweſt and the air lighteſt. Air 
deing to us, what water is to fiſhes. 

20. The loweſt deſcent of the mercury, in all his obſervations, 
wag October 26, 1665, in the evening; when it was very near at 
27 + inches; as he finds by his following notes: Oober 25, 
morning, mercury at 28 + inches, great ſtorms and much rain. 
October 26, morning; mercury at 28, winds quiet, thick dark 
clouds. O#tober 26, evening; mercury at 27 f; that day and 
the following days, the weather was variable, and frequent rains. 

21. He ſet a wind- vane of a large braſs. ſtreamer over the place 
where the mercurial tube ſtood, and pointing to a board indented 
in the margin, that he could take at a good diſtance the 32 points 
of the wind, with the half and quarter points. It would be pro- 
per to have an index of winds. | 

22. By change of weather and wind, the mercury ſunk, ſince 
March 12th, above an inch; and March 18th at night, by rain 
and ſouth wind, half an inch, 

23. He found the quickſilver, December 16th, 1669, higher 
than ever he obſerved it, it being half an inch above 30. It 
continued the 14th, and a part of the 15th at about that height, 
and ſometimes higher to an eighth or tenth part of an inch. For 
this barometer he had two glaſs tubes in one veſſel of ſtagnant 
mercury ; and both of them agreed in this indication. The wea- 
ther was at firſt, very bright, clear, and a mild froſt : The air 

Was 
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was very filent, and no wind ſtirring, and by the wind- vane, the 
wind ftood eaſt, all the firſt day, viz. December 13th ; on the 
14th it blew a little from north-weſt, and returned again to the 
eaſt, or north eaſt. During this ſhifting of winds, the mercury 
defcended a little; and again, after ſetiling of the wind, the mer- 
cury afcended a little higher than it had the preceeding day. 
The houle and ftudy where this barameter was kept, ſtood 
on the fide of a hill, on the higher fide of the country, and nearly 
on a level with the head of a river that falls into the Severn lea, 
about 20 or 30 miles weſtward of Briſtol, ſo that they cannot be 
much above the level of the ſe. | 


Same Obſervations of Vipers, by Sig. Franceſco Redi. Phil. 
wee 5 a. 5 FR? 4 

I G. Red: obſerves that the poiſon of vipers is neither in their 
teeth, their tail, nor their gall, but in the two veſicles or 
bladders which cover their teeth, and which upon compreſſion, 
when the vipers bite, emit a certain yellowiſh liquor, that runs 
along the teeth and infects the wound. To prove this, he rubbed 
the wounds of many animals with the gall of vipem, and prick'd 
them with their teeth without any ill conſequences ; but upon 
rubbing with the above yellow liquor, not one of them efcaped. 
© It was commonly thought that ſwallowing the poifon of vipers 
was preſent death, but after many trials he obſerved, that they 
have neither humour, nor excrement, nor any part, not even the 
gall itfelf, that being ſwallowed is mortal. And this is to be 
attributed to the nature of thofe poifons, which ceaſe to be fuch 
when ſwallowed, and are only noxious when immediately con- 
veyed into the blood. | th ge 

He obferves the falſehood of what ſome authors affirm, viz. 
that it is mortal to eat of the fleſh of creatures killed by vipers, 
or todrink of the wine wherein they have been drowned, or to 
fuck the parts they have wounded. On the contrary he declares, 
the ſucking the wound a fovereign remedy againſt the bite of 
vipers; for cauſing a dog to be bitten in the noſe, he ſaved his 

- Hfe by licking his own wound; and which he confirms by the 
example of the Mari and Pyilli, people famous in hiſtory for 
healing the bites of ſerpents by f icking the wounds. 

He adds, that though Galen, and many modern phyſicians 
affirm, that nothing cauſes more thirſt than vipers fleſh, yet he 
experienced the contrary. He denies that the falt of vipers has 
any purging quality; as alſo what Ariſtotle aſſures, and Galen had 
often tried, that the ſpittle of a perſon taſting would deſtroy * 
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0 
Ar Earthquake near Oxford, Anno 1665, by Dr. Wallis and 
At. Boyle. Phil. Tranſ. N' 10. p. 166, tc. 
N the 19th of Fanny, 16635, towards evening, at divers 
places near Oxford, was felt a ſmall earthquake. At Or- 
ford itſelf it was not perceived ; the Doctor ſays, that about that 
time he was ſenſible of a kind of odd ſhaking or heaving in his 
ſtudy, which he ſuppoſed owing to carts or coaches, though a 
little different from whar is ufual on theſe occahons. 

It was perceived at Blechington, above five miles northward 
of Oxford, and: alſo at Beftol, Horton, Stanton St. Fohn's, and 
ſo towards M hatehy, which is four miles to the eaſt of Oxford - 
It was not felt at the fame time at all theſe places, but moved 
ſucceſſively from Blechington to M hate. 

Mr. Boyte riding between Oxford and a Lodging he had about 
four miles from that town, in that ſhort ſpace of time from a 
ſettled froſt, che wind tutned and it begun to rain. Soon after 
his getting home, he felt a manifeſt trembling in the houſe, 
which ftands high in reſpect of Oxford. But he would not have 
taken notice of it as an earthquake, unleſs it had been perceived 
by the people of the houſe. Soon after there happened a britk 
ſtorm ; on which he ſent to make inquiry at a place called Brill, 
which ſtanding higher might be ſuppoſed more liable ta the 
effects of the ea ; and he was informed that it was 
very conſiderable there; and that a gentleman's houſe in the 
neighbourhood ſhook very much, ſa that the ſtones in the par- 
lour manifefly moved to and fro. The hill on which this Brill 
ſtands, is ſtored with mineral ſubſtances of ſeveral ſorts. Mr. 
Boyle adds, that he has been told that this earthquake reached a 
great many miles. : 


Obſervations on the Barometer, by Dr. Wallis. Phil. Tranf. . 
| Ne 10. p. 169. 
T H E Doctor never obſerved the quickfilver higher than 30 
inches, nor lower than 28, at leaſt the difference between 
higheſt and loweſt was never of an inch. 
In thick foggy weather, he found the quickſilver riſe; which 
he aſcribes to the heavineſs of the vapouts in the air. 

In ſun- ſhiny weather it riſes alſo, and commonly in clear wea- 
ther it is higher; which may be owing partly to the vapours raiſed 
by the ſun and encreaſing the weight of the air; partly to the heat 
which adds to the elaſticity of the air; which latter he mentions, 


becauſe in ſun-ſhiny weather, which became afterwards — 
| or 
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for an hour, or two, the quickſilver was fallen; and then on the 
ſun's breaking out again, it was riſen as before. | 

In rainy weather it falls, becauſe the air is light in propor- 
tion to the quantity of vapours that falls; and alſo in ſnowy 
weather, but not ſo much as in rain; and ſometimes it has 
fallen upon a hoary- froſt in the night. 

In windy weather it generally falls and more diſcernably 
than in rainy, owing poſſibly to the winds moving the air late- 
rally; and thereby preventing its preſſure downwards; and he 
never found it lower than in high winds. 5 

He obſerved the quickſilver fall without any viſible cauſe, 
but upon looking abroad, he found it had rained at ſome diſ- 
tance; whereby the heavier air might have in part diſcharged 
itſelf on the lighter. 


The Revolution of Jupiter upon his Axis, by Mr. Hook and 
A. Caſſini. Phil. Tranſ. Ne 10. p. 172. &c. 


Aer 9 o'clock at night May gth, 6 5 1664, Mr. Hook 
obſerved with a good 12 foot teleſcope a ſmall ſpot in the 
biggeſt of the three obſcurer belts of Jupiter; and obſerving it 
from time to time, he found that within two hours after, the 
faid ſpot had moved from eaſt to weſt, about half the ng of 
the diameter of Jupiter. 

According to M. Caſſini there are two ſorts of ſpots to be 
ſeen in the diſk of Jupiter, one on the ſhadows of his ſatellites, . 
the other reſembling thoſe that are ſeen in the moon; and are 
perhaps of the ſame nature with thoſe called belts. 'T hey move 
from the eaſtern to the weſtern limb; their apparent motion 
is unequa!, and ſwifter near the center than the circumference ; z 
and they are never ſeen ſo well as when they approach the cen- 
ter; for in approaching the circumference” they become very 
narrow and almoſt. imperceptible; which induces one to be- 
lieve that they are flat and ſuperficial. 

Among theſe ſpots there is none ſo obſervable as that ſituated 
in the northern part of the ſouthern belt. Its diameter is 7; of 
Fupiter”s ; its center is diſtant from that of Jupiter about +4 of 
the ſemidiameter of that planet. | 

M. Caſſini, after many obſervations during the ſummer 1665, 
found that the period of its apparent revolution is nine hours 
567%. He continued to obſerve this Spot till the beginning of 
1666, when Jupiter approached to the beams of the ſun, but 
after he got out of them it was hard to be diſcerned : This 
giving grounds to think that it might be of the nature of the- 
ſolar ſpots, which appearing for a while, diſappear for ever, 
M. Caffini intermitted his obſervations. But 


HP 
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But Jan. 19th, 1672, N. S. obſerving Jupiter at 4 + hour 
in the morning, he perceived in the ſame place of his diſk the 
figure of the ſame ſpot, adhering to the ſame ſouthern belt; 
It had already gone over the half of this belt, and he ſaw it 
advance gradually towards the weſtern limb, to which it ſeemed 
very near at 6 f of an hour. PH; 

By the celerity of its motion near the center, and by the 
place where he had begun to ſee it, he judged. it might have 
been in the middle of the belt at 4 hours 35/ in the morning; 
And as he ſet about making ephemerides of its motion for 
1672, he perceived that in thoſe he made for 1666, this ſpot-- 
had been in the middle of Jupiter the fame day, viz. the 19th - 
of Jan. at the ſame hour, ſo that in ſix years, of which one is a 
biſlextile, it is found to have made, in reſpect of the earth, at 
leaſt 5294 revolutions, each of 9 hours, 55/. 85!. one revolution 
with another; and at moſt; 5294 revolutions of 9 hours, 550. 
51',. for as much as he was aſſured of the preciſeneſs of one 
mean revolution to 4 of a minute. E el 

Until then he never obſerved an immediate return of this 
ſpot after 9 hours; 56/ ; beeauſe that after the appearing of the 
ſpot, Jupiter had not continued long enough above the hori- 
zon to obſerye him with due diſtinctneſs. But the night after; 
March 1ſt, at 7 + hours in the evening, he ſaw: this ſpot in the 
middle of the belt, and the ſame night at 5 hours, 26/., in the 
morning, he ſaw it again return preciſely to the ſame place. 


Obſervations and Directions about the. Barometer, by - Mrs 
Boyle. Phil. Tranſ. Ne If, p. 1874. 
* will be requiſite for the obſetvers to give an account f 
the ſituation of the place, where the barometers ſtand; be- 
cauſe hereby one may not only be capable of judging, whether 
the inſtruments were duly perfected, but becauſe the chſer- 
vations may diſagree, even when the atmoſphere is in the ſame 
ſtate, as to weight, if one of them ſtand in a higher part of the 
country than the other. For Mr. Boyle found by comparing 
two barometers he had, the one at Oxfera, the other at Stan- 
ton St. John's, that though the former was a very good one, and 
the latter very carefully filled; yet becauſe at Stanton, the 
higher ground, the incumbent part of the atmoſphere muſt be 
lighter, than at Oxford the lower place; there is generally be- 
tween 2 and 3 eights of an inch difference. | : 
But as moſt of the barometrical obſervations are ſubject to 
exceptions, ſo he found that to be the caſe of the former. Fot 
Vor. I. E riding 
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riding one evening from Oxford to Stanton, and before he took 
horſe looking on the barometer, he was ſurprized to find at his 
coming to the latter place, which was at no great diſtance, and 


alſo conſidering the ſhortneſs of the time, which was an hour and 


a half, that the barometer at Siaxtor was ſhort of its uſual height 
from the other, near a quarter of an inch; though the weather 
being fair and.calm, there appeared no manifeſt change in the 
air; and alſo fince that time the mercury in the two inſtruments 
had for the moſt part riſen and fallen as before. | 

Mr. Royle has obſerved the heights of the mercury to be 
greateſt in droughts, which he ſuppoſes owing to the elevation 
of ſteams from the earth, which may gradually encreaſe the 
weight of the atmoſphere, for March 12, 1664, at Oxford the 
quickfilver was higher than had been obſerved in England, 
viz, about , above 30 inches; but upon the firſt conſiderable 
ſhowers that interrupted the Iong drought, he foretold many 
hours before that the mercury would be very low, and fo he 
found it at Stanton to fall 4 beneath 29 inches, there being alſo 
a bluſtering wind with the rain. | | 

It is difficult enough to ſettle any general rule about the 
riſing and falling of the mercury; yet in thoſe parts, one that 
ſeems to hold ofteneſt, is, that when high winds blow, the 
mercury is loweſt, and yet this ſometimes fails. x 


General Heads for a Natural Hiflory of @ Country, by Mr. 
Boyle. Phil. Tranf. N* BY 186, 

"F*HE things to be obſerved in ſuch a hiſtory, may be reduced 

to theſe following, ſuch as regard either the Heavens, the 

Aer, the Mater, ot the Earth. | RT” 

1. To the firſt ſort of particulars belong the longitude and 
latitude of the place, and conſequently the length of the longeſt 
and ſhorteſt days and nights, the climate, parallels, &c, What 
fixt ſtars are or are not viſible there? 

2. As tothe Air, its temperature as to its four qualities may 
be obſerved ; its weight, clearneſs, refractive power, ſubtilty or 
groſsneſs; its abounding with ſalts, its variations according to the 
ſeaſons of the year and times of the day; the uſual duration of 
the ſeveral kinds of weather: What meteors it produces; eſpeci- 
ally what winds it is ſubje& to, whether any of them be ſtated and 
ordinary? &c, What diſeaſes are epidemical ; the uſual ſalubrity 
or inſalubrity of the air, and with what conſtitutions it-agrees ? 

3. About the Water, may be obſerved, the ſea, its depth, 
degree of faltneſs, tides, currents, &c. Rivers, their bigneſs, 
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ngth; courſe; inundations, goodneſs, lightneſs of waters, We, 
hen lakes, ponds, ſprings, and eſpecially, mineral waters, theit 
kinds, virtues, and how examined? To the waters belong alſo, 
fiſhes, their kinds, whether ſalt or freſh water fiſh z their plen- 
tifulgeſs, bigneſs, . goodneſs, ſeaſons, haynts, and the ways of 
taking them ? 
4 In the Earth, may be conſidered, r. Itſelf. 2. Its inhabi- 
tatifs and its prchhctiöns both external and internal. 
1. In the Earth itſelf, may be oþſerved, its dimenſions, fitua- 
tion in reſpect of the points of the, compals ; its figure, plains 
and valleys; and their extent; its hills and mountains, and theis 
height ; and whether they lie ſcattered or, in ridges, and in what 
direction theſe run? c. The promontories, vulcano 8, c. in 
the country, what the magnetical declination i is in ſeveral — 
and the variationg of that declination in the ſame place; what 
the nature of the ſoil is, whether clayey, ſandy ? Sc. What grain, 
fruits, and other vegetables thrive in it ? How the inhabitants im · 
prove the advantages, and remedy the inconveniences of their ſoil ? 
2. Muft follow-an account of the inhabitants themfelves, as 
their —— ſhape; colour, features, ſtrength, agility; beauty, 
complexions, hair, diet, inclinations, and cuſtoms, As to the 
5 their fruitfulneſs or barrenneſo, their hard or edſy labour, 
hat diſeaſes both — and women are ſubject to, and the 
bet en ſymptoms in them 
A s to 1. oy productions of the Earth we are ta oblerts 
its graſs, grain, herbs, flowers, fruit-trees, timber-trees, coppices, 
groves, woods, forreſts, c. The ſoil and culture wich which . 
thrive; the animals of the country, either wild or tame, 
The internal productions, are all ſorts of minerals, q 
clays, earths, coals, falt-mines, alum, vitriol; ſulphur, &c, Mat etals, 
and a deſcription of their arines, their number, fituation, depth, 
ſigns, waters, damps, quantity of ore, and its goodneſs, the methods 
of reducing their ores into metals, c. | 


ee ug of n from being Wirm-taten, Phit, Trail 
Ne I. p. 190. 


1* the Ian Teak; there b à (pected of ſhall worms, that 
ten themſelves to the timber of flips, and fo piefce the 
that they leak water; or ſo weaken the wood; that it is icipeſibla 
to repair them. Some have lined their ſhips with deal, hair, 
— nar 64. but befides that this does not altogether prevent 
the worms, yet it much hinders the ſhip's way. The Portuguex- 
ſcorch their ſhips to ſuch a * that in the quick works there 
2 is 
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is formed a cruſty burnt coat of about an inch thick : But this very 
often endangers the whole ſhip ; though . otherwiſe their ſhips 
are proof againſt them, as being of a harder timber. A perſon in 
Holland pretends to have found out a remedy for this evil; and 
one in London ſuggeſts, that the pitch extracted of ſea coals 
is a proper cure for theſe noxious animals, 


Proires ng Birds taken out of the Agg. by Mr. Boyle: Phil 
Tranſ. N“ 12. p. 199, 

N order to obſerve the proceſs of nature in the brmation of a 

chick, - Mr. Boyle opened the eggs at different periods after in- 


cubation, and carefully taking out the embryo's, embalmed each 


of them, in a diſtinct glaſs carefully ſtopt, in ſpirit of wine. In 
making theſe experiments, ſome circumſtances are to be obſer ved; 

one is, that he had generally mixed with the ſpirit of wine a 
little ſpirit of ſal armoniac. The other circumſtance is, that it 
is proper to put them for ſome time in ordinary ſpirit of- wine, 
to wafh vi the looſer filth, and then let them ſoak in the ſame. 


kind of: ſpirit or better, that the feetus being removed into more 


pure and dephlegmated ſpirit of wine, it might wor diſcolour it. 


An e Way of Wen Mulberry: trees in Virginia 


Phil. Tranſ. Ne 12. p. 201. 


1 Have planted ten thouſand mulberry- trees, and hs — 
two or three years to have good ſilk by them. My method 


which is uncommon, advances them two of three years growth 
ſooner than if they were ſown in ſeed ; 1-interid'likewiſe to plant 


them as thick as hedges, like curranta er gobſeberries. By ' this 
method they will always be young, tender plants, and be eaſily 


cut in great quantities with à pair of 'garden-ſheers ; | wheteby 
one man may gather as much, as four could<do, when they are 
in trees at diſtance from each other. Bur poſſibly the beſt — 


would be to ſow ſome acres with mulberry feed, and to cut them 


with a ſcythe, and ever after keep them unger,. | 


4 _— of making a. Glaſs of. :a ſmall Plano-convex AR 65 
22 the Rays of Light to @ Focus of @ greater Diftance 

a uſaug!, by Mr. Hook. Phil, Tra No 12. Þ. 202 
* PAR E two glaſſes, the one exactly flat on both ſidts, 
the other flat on one and convex on the other, of any ſphere 
you pleaſe. Let the fiat glaſs be a little broader than the other, 
and let them both be put into a ring of braſs, and ſo faftenid 


with cement that their plane ſurface may be exactly parallel; aud 
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the — "of the plano · convex glaſs lie inwatd, ſo as not 
to touch the flat of the other. Then fill the ſpace between, by 
- 4 ſmall hole in the fide of the braſs ring, with water, oil of tur- 
pentine, ſpitit of wine, falihe liquors, Qt. and then ſtop the 
hole with a ſcrew; and according to the different refraction ha = 

liquors, ſo thall"the focus be longer or ſhorter. © © | 
1 Mp is but oti inſtance; of many, of the | -ofſibility of ma- 
king a glaſs, ground in a ſmaller ſphere, to conſtitute'a'teleſcoge 
of d much greater length; though I muſt add that of ſpherical 
optic glaſſes, thoſe" are the beſt which are made of the 4 
| ſphets,- and: whoſe ſubſtanes has the greateſt refraction. - 


Aer Worms ir ere, by: — Philof, Tran 
: 12. p. 203. $4 $9 Al 17 2 
ON Keen obſerves a ſhinitg® clatimy meiftuße in 9285 
which ſtuck to the fhell, and being dran out ſhone in 
the alt Ts Whole length, which was four or five lines, and con- 
tinued to ſhine for fte time, when laid on the obſeryer's hand. 
- And-afterwards:6pening more than twenty dozen of oyſters in the 
dark, he found this ſhining ſubſtance to be really worms, and 
thoſe of three ſorts, One was whitiſh, having 24 or 25 forked 
feet on each fide, with a black ſpeck on one fide” of the head, 
taken by him for a'cryſtalline, and the back like an ee] ftript of 
| her ſkip ; the ſecond was red, and reſembling the common glow- 
worm found on land, with folds oft their backs and feet like the 
_ fortner,” and a noſe like that of a dog; and one eye; the third 
fort was ſpeckled, with a head like a foal, and with any tufts 
of whitiſh hair or its fides. 
_* "There was a bigger ſpecies that was grayiſh, with a big head, 
and two horns like thoſe of a al, and leren or eig whitiſh 
feet; but theſe ſhined nor, - 

The two former ſorts conſiſt, of a matter eafily dilſolvable, the 
leaſt touch turning them into a viſcous and aqueous matter, which 
falling f from the "(hel ſtuck to the obſerver's fingers, and ſhone 
there for 20 ſeconds; 3 and if any part of it fell to the ground, it 
appeared like a fmall Piece of flaming brimſtone, and when ſhook 
off nimbly, it ſeemed a' ſmall ſhining line, which was diſſipated 

before it reached the ground. 

This ſhining matter was of different cglouts; Ude whitiſh, 
and ſome reddiſh ; but bot afforded a violet colour to the eye. 

© He'dbſerved tuo, more firm than the reft, which ſhone all 
over; and when they fell from the oyſter, twinkled like a great 
ſtar, ſhining ſtrongly, and emitting, by turns, rays of a violet 


light 
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tions of the worm, for when dead they ſhone not, | 
. Shaking ſtrongly the oyſter-ſhells in the dark, he ſometimes 
faw the whole ſhell full of light, and abundance of clammy 
matter durſtin their holes; and in ſhaking, he obſeryed all the 
communicationg of theſe holes like thoſe of worms in wood. 
- Almoſt all the oyſters he ſhook emitted light; and he found 
ſome of this light in fixteen of the oyſters themſelves, © | 

This light is more commonly in big than ſmall oyfters; in 
thoſe that are pierced by the worm ofiner than in thoſe that are 
not; and rather on the conyex {ide than the other; and more in 
freſh than ſtale Ones. 

Upon ſomewhat ſcaling the convex fide of the ſhell, and diſco» 
— the — r of the holes, wherein the viſcous 
moiſture, that has any form of worms, is found, he {melt a ſcent 
| like the water of ay ee r &Y 
; worms give no light when irritated ; and if they do, it 
| Laſts but a little time; whereas in thoſe that are not provoked, it 
continues a good while; the obſerver affirming to — kept of 
it above two hours. e dar Rent d. 
De Effect of Touch and Friction. Phil; Tram. Ne $2, p. 206, 
Lord Bacon obſerves, that motion and warmth (of both 
which friction conſiſts) draws forth into the parts new juice 
and vigour, and conduce much to longevity, And Mr. Boyle, 
that a horſe well curried, is half fed; and that ſome can tell by 
their aſſes milk, whether that day they have been well curtied or 
not ; concluding, that if the alteration be ſo confiderable in milk, 
ir muſt be ſo likewiſe in the blood, and other juices and parts of 
te body. In Brafil they cute cold and chronical diſeaſes by 
Frictions, as they do acute ones by unction. 

Dr. Beale communicated an inſtance of tyring a dangerous 
wen by the application of a dead man's hand; whence the patient 
Felt ſuch a cold ſtream reaching his heart, that it almoſt threw 
him into a ſwoon. That a certain cook, with warty hands, in a 
noble family, was bid by his ford to rub his hands with that of a 
dead man , and his lord dying ſome time after, the cook made 
uſe of his lordſhip's advice and hands, and ſoon foùnd the good 
effect. That an aged gentleman in Jreland, who had great pains 
in his feet, inſomuch that he could not walk, ſuffered a ſpaniel to 
lick his feet morning and evening, till he found the pain abated, and 
recovered the uſe of his feet. That he knew a blackſmith, who vo- 
mited by ſtroaking the ſtomach ; purged by ſtroaking the belly; 
and eaſed the gout and other pains by ſtroaking the parts —_— 
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4 new Contrivance 4 Whee! - Barometer, ly Dr. Hook, 
Phil Tn! No 13, p. 219. 


TAI ul ealy way of applying an index to any come 


mon Baroſe the glaſs be only a fingle tube or 
have a round bolt OT ITS 
titude of the mercurial cylinder, which at moſt is. hardly three 


inches, may be made as as if it were thees feet. 
The manner hereof i plain by Fig. 1. in Plate II. where ABC 
repreſents the tube, which may be either obtuſe or with a, head, 3% 
A. This is to. be filled with 9 —— and inverted as uſualy 
into a Veſſel of ſtagnant mercury of the ſhape of I K, that is, 
with its fides about 3 or 4 inches high, and its bore equally big 
both above and below ; and if poſſible, of equal capacity with 
the hollow of the tube about B; for then the — o ring as 
much in the hollow. of I, as it deſcends at E, the difference of 
the height in the receiver I will be juſt half the uſual differences. 
And if the receiving) veſſel I K have a 2 er cavity, the diſſerenca 
will be leſs; but if leſs, the difference will be greater: But whether 
the difference be made gyeater or leſs, it is no great matter, ſince by 


the contrivance of Nac he leaſt may 
de made as ſenſible as deſired, b the big — 
| cylinder E, and lengthning the index Fo yn Ay 

portion required. 


Of four Suns and two. unuſual Rainbows. oberved in France, 
| | Phil. Tranſ. Ne 13. p. 219. 


HE 91h of 4vil 1666, about half an Hour paſt 9, there 
appeared three circles in the ſky; one of them SC HN, 
Fig. 2. was very large, a little interrupted and white all over, 
without any other colour. It paſſed through the middle of the 
| fun's diſk, and was parallel to the horizon; its diameter was 
above 100 degrees, and its center not far from the zenith A. 
The ſecond DE BO was much leſs, and deficient in ſome. 
places, with the colours of a rainbow, eſpecially in. that part of 
it within the great circle ; it had the true ſun R for its center. 
The third HDN was leſſer than the firſt, but greater than the 
ſecond ; it was not entire, but only an arch or portion. of a Circle, 
whoſe center was far diſtant from that of the ſun, and whoſe 
circumference about its middle D was joined to that of the leaſt 
circle, interſecting at its two extremities H N, the great circle, 
| his circle exhibited alſo the colours of a rainbow, but not ſo 
6 ſtrong as thoſe of the ſecond, 


At 
| 
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At that part, where the circumference of this third cirele coiu- 
cided with that of the ſecond, there was a very bright mixture of 
rainbow colours ; and at the. interſections of the ſecond with the 
firſt, appeared two Parhelia's or Mock-ſuns HN; which ſhone. 
bright, but not ſo bright, or well defined, as the true ſun. 
The middle of theſe two mock-ſuns was white and very Jumi- 
nous, and their extremities towards DI were tinged with rainbow 
colours. The falſe ſun H towards the ſouth, was bigger and fat 
more luminous than that towards the eaſt, Ur Ee 
There was alſo a third mock-ſun C on the firſt great circle to 
the north, which was ſmaller, all over white, and far leſs bright 
than the two others. There was alſo a very dark ſpace I, between 
Rand D. 8 ee e oh 
This appearance is looked upon as one of the moſt extraordi- 
nary that can be ſeen, hecauſe of the excentricity of the circle 
H DN, and that the parhella were not in the interſection of the 
circle DE BO with the circle S C H N, but in that of the ſemi- 


circle HD N, which is different from the poſition of thoſe five 


ſuns that appeared at Rome, Marth 2bth, 1629, between two 
and three o'elock in the afternoon ; two of them appearing in the 
interſection of a circle that paſſed through the ſun's diſk, with 
another that was concentrick to the ſun, Set Fig. 3. 

As for the two unuſual rainbows, they appeared at Chartres, 
Auguſt roth, 1665, about half an hour paſt fix in the evening, 
croſſing one another almoſt at right angles. Fig. 4. That 9 + 
to the ſun,.in the uſual manner, was more deeply tinged than that 
which crofled it ; though indeed the colours. of the firſt iris were 
not ſo ſtrong as at other times. 7 = 

The greateſt height of the ſtronger rainbow, was about 45 
degrees; the feebler rainbow loſt one of its legs about 20 degrees 
above the ſtronger, by growing fainter ; and the lower leg ap- 
peared continued to the horizon. The fainter ſeemed-to be a 
portion of a great circle, and the ſtronger, of a ſmall one as uſual, 

The ſun, at their appearance, was about fix degrees above the 
horizon ; the river of Chartres, which nearly runs from ſouth to 
north, was between the obſerver and the rainbow, and he ſtood 
level with the river, at the diſtance of 150 paces from it. 


An Accident by Thunder and Lightning 4t Oxford, by Dr, 
Wallis. Phil. Tranſ. Ne 13. p. 222. 


AY 10th, 1666, about five o'clock in the afternoon, the 
thunder which he had heard before at ſome diſtance, com- 
ing nearer, it began to rain; and ſpon after the thunder became 
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very loud and frequent, and with long ratiling claps. The 
Raſhes of lightning were very bright, though it was clear day- 


light, and often repeated; ſcarce a full minute between one flaſn 


and the other; and very often a ſecond flaſh, before the thun- 


der of the firſt was heard; and generally about eight or ten ſe= 


conds after the flaſh : But once or twice immediately upon it, and 
in the fame moment, the lightning became extreme red and fiery: 


He was very apprehenſive of the miſchief that might be done by 


it, for it ſeemed to be very low and very near, and ſo frequent 


and bright, that had it happened in the night-time, it would 


have been very terrible, Though he kept within doors, yet he 
ſenſibly perceived a ſtinking ſulphurous ſmell in the air. A- 


bout ſeven o'clock it ended, before which time he had ah ac- 


count of a fad accident upon the water at Mealey, about a mile 
from Oxford; two ſcholars of Wadham college were ſtruck out 
of a boat into the water, one of them ſtark dead: The other 
ſtuck in the mud with his upper parts above water, but beſides 
the fright; had no other hurt. 


. He that was dead, was next morning brought to town; and 


Dr. Willis, Dr. Millington, Dr. Lower; and himſelf with ſome 
others went to view the corps: There was no wound in the 


ſkin, the face and neck were black; but no more than what might 


be cauſed by.the ſettling of the blood : On the right fide of the 
neck was, a little. blackiſh ſpot about an inch long, and a quarter 
of an inch broad, as if it had been ſeared with a hot iron, and 
another ſomewhat bigger on the left fide of the neck, below the 
ear. 

three quarters of a foot in length; and two inches broad, was 
burnt and hardened like leather, of a deep blackiſh red colour; 
very like the ſcorched ſkin of a roaſted pig: And on the forepart 
of the left ſhoulder, ſuch another ſpot of the bigneſs of a ſhil- 
ing. From the top of the right ſhoulder towards the ſcar on 
his, breaſt, run a narrow line of the like ſcorched ſkin; 

Moſt of the buttons of his doublet were torn off, its collar; 
both cloth and ſtiffening, ſeemed as if cut or chopt with à blunt 
tool, His Hat was ſtrangely torn, on the ſide of it was a great 
hole, large enough to put ones fiſt through, and ſome parts of 
it were quite ſtruck away. 

The night following, the three doors and himſelf, with ſome 
ſurgeons, were preſent at the opening of the head ; but there 
appeared no ſign of contuſion ; the brain was full and in good 
plight, the nerves whole and ſound, the veſſels of the brain 
pretty full of blood. Some thought they diſcerned a fiſſure in 


Vor. I; F the 


own the breait towards the left fide, a ſpace of about 
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the ſkull, but it was ſo ſmall as not to be obſervable by candles 

light. 

——— the hair on the right temple. was, mapifeſtly ſinged, 

and the lower parts oſ that ear blacker than thoſe about it, but 

ſoft, which might be owing; to the ſettling; of the blood, The 
upper part of the left ſhoulder, and that fide of the neck were 

ſomewhat blagker than the reſt of the body. 

Upon opening the-breaſt, the burning was found to reach quite 
through the-ſkin, which in the ſcorched parts was hard, horny, 
and ſhrunk: up; but yo. appearance of its reaching deeper than 
the ſkin. Upon removing the Sternum, the lungs and heart 
appear ſound, well coloured, and without the leaſt diſorder. 


Of Shiving Fiſh, by Dr. Beal. Phil. Tranſ. No 1.3, p. 226. 

MA. 5th, 1665, freſh» mackrel were boiled in water witer 

ſalt, and ſweet herbs, and they. were left in water for 
pikle. May 6th, more freſh mackrel were boiled ; and May th, 
both water and mackrel were put into the former water, together 
with the former mackrel; but May 8th, in the evening, the 
cook, ſtirring the water to take out ſome of the mackrel, found 
the water become very luminous, and the fiſh- ſhining through 
the water encreaſed its light. The water, by the mixture of ſalt 
and herbs in the boiling, was of itſelf thick, and rather blackiſh 
than of any other colour. 

Wherever the drops of this water fell, after ſtirring, they 
emitted a light. 

Upon the cookꝰ's turning up the loweſt fide of the fiſh, there 
was no light; and after the water was ſettlod and fully at reſt, 
it did not ſhine at all: 

May 9th, the water, till it was ſtirred, yielded no light, but 
was thick and dark. As ſoon as the cook thruſt his hands into it, 
it began to glimmer; but being gently ſtirred roundby the hand, 
it ſhone in ſuch a manner, that thoſe at a diſtance took it for the 
light of the moon ſhining through a window on a veſſel of ilk 
and by a briſker circulation it ſeemed to flame. 

The fiſn at that time ſhone-both from the infide and outfide, 
and chiefly from the throat, and thoſe places that ſeemed a little 
broken in the boiling. He took a piece that ſhined moſt, and 
fitted it in the night, as well as he could, to his great Microſcope, 
and afterwards: to his little one ; but he could diſcern no light 
by any of theſe glaſſes, nor any from the drops of the ſhining 
water, when put into the glaſſes. And May. roth, in the bright- 


eſt rays of the ſun, he examined, i in his great microſcope, a a ſmall 
broken 
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broken piece of the fiſh, which ſhined moſt the night before, 


and found nothing remarkable on the ſurface of the fiſh, It 
feemed whitiſh and in a manner dried, and with deep imequa+ 
lities; and a ſteam rather darkiſh than lainmous, ſeemed to 
ariſe, like a fine duſt, from the fiſh: And here and there little 
imperceptidle ſparkles. He affirms himfelf, certain of the ſpar- 
kles, their number, order, and place being agreed on both by 
himfelf and the ſpectators; of the ſteam he is not ſo confident. 

The great microſcope being fitted by day-light for this piece 
of fiſh, he examined it that night, and it yielded no light at 
all, either by the glaſs or otherwiſe. Upon finding it dry, 
he thought the moiſture of ſpitthe, and touching of it, might 
make it ſhine ; which it did, though but little, in a few ſmall 
ſparkles, which ſoon died, This was obſerved with the naked 
eye. 

"He cauſed two fiſh to be kept two or three days longer, in 
very hot weather, till they became foetid, and then he expected 
a greater brightneſs, but could obſerve none, either in the water, 
by ſtirring it, or in the fiſh, out of the water. 


A Statical Baroſcope, by Mr. Boyle, Phil. Tranſ. Ne 14. p. 231, 


HE cauſed ſome glaſs bubbles to be blown by the flame of 8 
1 lamp, as large, thin, and light as he could then procure z and 
chuſing one of the beſt, about the bigneſs of a large orange, and 
a dram and ten grains in weight, he counterpaiſed it in a paił 
of ſcales, that might be turned with the thirtieth part of a grain, 
ſuſpended on a frame. He placed both balance and frame by & 
good barometer, that he might learn the preſent weight of the 
atmoſphere : Though the ſcales could not ſhew him all the va- 
riations of the weight of the air exhibited by the mercurial ba- 
rometer ; yet they did what he expected, by ſhewing him va» 
riations that alteted the height of the quickſfilver half a quarter 
of an inch, and perhaps much ſmaller than thoſe ; and he doubted 
not, if he had nicer ſcales, of being capable of perceiving far 
ſmaller alterations in the weight of the ait, fince he obſerved the 
bubble ſometimes in an equilibrium with the counterpoiſe z and 
ſometimes when the atmoſphere was high, preponderate ſ6 
plainly, that the ſcales being gently touched, the cock would 
play on that fide, at which the bubble was hung; and at other 
times, when the air was heavier, that, which was at firſt the 
counterpoiſe only, would preponderate, and, upon the motion 
of the balance, make the cock vibrate altogether on its fide ; and 
this for many days together, - the air was equally heavy; and 

2 on 


40 MEMOIRS of the 


on a change of weight, the bubble would regain either a æqui- 
librium or a preponderancy ; ſo that by conſulting firſt the ſtatical 
baroſcope, he could foretel, whether the mercury were High or 
low in the barometer, 

The principles, on which the conſtruction of this baraſcope i is 
founded, are, 1. That though the glaſs bubble and braſs coun- 
terpoſe, at the time of their firſt being weighed, be in the air, 
exactly of the ſame weight; yet they are far from being of the 
ſame bulk, the bubble being a hundred or two hundred times 
bigger than the metalline counterpoiſe. 2. That according to 
hydroſtatical laws, if two bodies of equal gravity, but unequal 
bulk, come to be weighed in another medium, they wil no 
longer equiponderate ; but if the new medium be heavier, the 
greater body, as being ſpecifically lighter, will looſe more of its 
weight than the leſs, and more compact; but if the new medium 
be lighter than the firſt, then the bigger body will out-weigh the 
lefler : And this diſparity, ariſing from the change of mediums, 
will be ſo much the greater, by how much the inequality of the 
bulk is ſo. 3. Comparing theſe two together, he conſidered 
that it would be all one, as to the effect, whether the bodies were 
weighed in mediums of different gravity, or in the ſame medium, 
In caſe its ſpecific gravity were ſubject to conſiderable alterations. 

Though a ſingle bubble of competent bigneſs, be much more 
preferable, becauſe leſs quantity and weight of glaſs is requiſite 
to compriſe an equal Capacity, when it is blown into a ſingle 
bubble, then when divided into two; yet, if the balance be 
ſufficiently ſtrong to bear ſo much glass, without being hurt, the 
uſing of two, or à greater Number of large bubbles, may render 
the effect more conſpicuous, than if only a ſingle bubble, and 
that a good one, were employed. 

This inſtrument may be much improved by the addition of 
ſeyeral apparatus's, 

1. An arch of a circle divided into 15 or 20 degrees, more or 
fewer, according to the goodneſs of the balance, may be fitted to 
its cheeks, that the cock pointing to theſe diviſions, may readily 
and without calculation ſhew the quantity of the angle, whereby, 
when the ſcales incline either way, the cock declines from the 
hana we, and the beam from its horizontal paralleliſm. 

Inſtead of the ordinary counterpoiſe of braſs, one of gold 
— be employed, or at leaſt of lead, whereof the latter, being 
of the ſame weight with braſs, is leſs bulky, and the former 
amounts not to half its bigneſs. 


3. Thoſe 


/ 
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3. Thoſe parts of the balance made of copper or braſs, will be 
Teſs ſubject to ruſt than ſteel, which yet, if well hardened and 
4. Inſtead of ſcales, the bubble may be hung at ong end of 
the beam, and only a counterpoiſe to it at the other, that the 
beam may not be unneceſſarily loaded. N 

5, If the inſtrument be placed in a ſmall frame, like a- ſquare 
lanthorn with glaſs windows, and a hole at the top for the air, it 
will be freer from duſt, and irregular joggings. _ 

6. This inſtrument being, furniſhed with a light wheel and an 
index, like that applied by Dr. Mien to weather - glaſſes, and 
Dr. Hook to —— may be made to ſhew minuter variations, 
than otherwiſe. | . 

7. The length of the beam, and exquiſiteneſs of the balance, 
may render the inſtrument ſtill more exact. il om 

Though this ſtatical baroſcope be in ſome reſpects-inferiqr to 
the mercurial, yet in otherg, it has its advantages. 

1. It affords an ocular demonſtration, that the falling and 
riſing of the mercury depends on the variable weight of the atmo- 
ſphere; ſince here no Fuga Vacui, or an abhorrence of an empty 
ſpace or a Tuniculus, can be pretended as the cauſe of the 
change we obſerve. 2. It ſhews, that not only the air is heavy, 
but heavier than ſome philoſophers will allow; ſince even the 
variation of weight in ſo ſmall a quantity of air, as is equal in 
bulk to an orange, is manifeſtly diſcovered by ſuch balances: 
3. This ſtatical baroſcope will often be more eaſily procured than 
the other. 4. It may alſo be conyeyed from one place to another, 
without being ſpoiled in the carriage. 5. Mercurial barometers 
contain air in greater or lefler quantities, whereas in the other, 
that conſideration has no place. 6. It being poſſible hydroltaii- 
cally to diſcover, both the bigneſs of the bubble, the contents of 
its cavity, and the weight and dimenſions of the glaſſy ſubſtance, 
we may eaſily find out the abſolute and relative weight of the air. 
For when the quickfilver, is either very high, or very low, or at 
a mean height, bringing the ſcale barometer to an equilibrium, 
and obſerving when the mercury is fallen an inch or half an inch, 
c. and putting the like minute diviſions of a grain to the lighter 
ſcale, till it equiponderates, you may determine what weight in 
the ſtatical baroſcope anſwers to the ſeveral heights of the mer- 
cury. And if the balance be firted with a divided arch, or a 
wheel and index, you may readily determine, what the bubble 


bas gained or loſt, by the change of the atmoſphere's weight. 
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7. By this ſtatical inſtrument we may be enabled to compare the 
mercurial baroſcopes of ſeveral places, and to make ſome eſtimates 
of the gravity of the air; as, if I find that the bubble weighed 
Juſt a dram, when the mercurial cylinder was at the height of 
29 + inches, and that the addition of of a grain be requiſite to 
Keep the bubble in equilibrium, when the mercury is riſen $, Ct. 
of an inch above the former height; and when in another place 
I find the mercury juſt at 29 4 inches, (ſappoſing that barometer 
as free from air as mine), and the ſtatical baroſcope weigh pre- 
ciſely a dram, the gravity of the atmoſphere in both theſe places, 
though ever ſo diſtant, may be concluded equal; which we may 
alſo diſcover without any mercurial barometer, if an addition of 


weight be requiſite to be made to the bubble, to bring the ſcales 


to an æquilibrium. But in making theſe compariſons, we muſt 
conſider the fituation of the ſeveral places, for if one of them be 
in a vale or bottom, and the other on the top of a hill, the 
weight of the atmoſphere in the latter place muſt be leſs than that 
of the former. And this ſuggeſts a method of finding the Heights 
of mountains, &c. by obſerving the difference of the weight of 
the air at bottom and at top. (991 | 


The Phaſes and Revolutions of Mars about his Axis, by Dr. 
Hook, Phil. 'T ranf, Ne 14. p. 239. 


OO” the third of March 166;, though the diſpoſition of the 
air was bad enough, yet he could diſcern now and then the 
body of Mars of the form A; and about 10 minutes after, it had 
the appearance B. This, he was ſufficiently ſatisfied, could be 
nothing more than ſome duſky and ſpotted parts of the face of 
this planet. | 

March roth, finding the air very bad, he made uſe of a very 
ſhallow eye-glaſs, as finding nothing diſtin, with a greater charge, 
and faw Mars as repreſented in C, which he imagined might be 
the appearance of the former ſpots by a leſs aperture. About 
three o'clock the ſame morning, the air being very foul, the body 
ſeemed like D; which he ſtill ſuppoſed to be the repreſentation 
of the ſame ſpots through a more confuſed and glaring air. 

But March 2 1ſt, he was ſurprized to find the air ſo exceeding 
tranſparent, and the face of Mars fo well defined, round, and 
diſtinct, that he could plainly ſee it of the ſhape in E, about 
half an hour after nine at night. The triangular ſpot, on the 
right fide, appeared very black and diſtin, the other, to the 


ieſt, more dim; but both ſufficiently plain and defined. About 
| a quar- 


_.. e Mi 

a quarter before 12 the ſame night, he obſerved it again with 
the ſame glaſa, and found the appearance exactly as in F; which 
he imagined to ſhaw a mation of the former triangular ſpot, 

But March 2ad,. about half an hour after eight at night, 
finding the ſame ſhots, inthe ſame ſituation as in G, he concluded, 
that the preceeding chſexvation was only; the appearance of. the. 
ſame ſpots at another height and thickneſs of the air, and this 
opinien was confirmed by finding: them in the ſame ſituation 
Adaroh 28, about half an hour after nine, as in H. 

March a8 ch, about three the ain being light, though moiſt and 
& little haz, he plainly ſaw it of the form in I)» which. is, not 
reconcileable with the other appearances, unleſs. we allow of a 
turbinated motion of Mans on its centre, which, from the obſer- 
vations made: Marabi a Iſt, 22d, and 23d, may happen once: or 
twice in about 2 hours; unleſs it have ſoma kind of libratory 
motion, which ſeems: not very probable. 
Ohbſervations made in {#aly- confirming the former, and fixing 
the period of the revolution of Mars by Caſſin. 

With a teleſcope: of about 56 feet, wrought after Campanis 
way, Caſſini began to obſerve, February: 6, 1666, N. S. in the 


morning, and he ſaw two dark ſpots in the firſt. face of, Adars 


repreſented hy K. He obſerved with the ſame glaſs Nb. J in 
the evening, two other ſpots, like thoſe of the firſt, but bigger, in 
the: other face of this planet, as L. And afterwards. continuing; 
his Obſervations, he found the ſpots of theſe two faces to. revolve 
gradually; from eaſt: ta weſt, and to return at laſt to the ſame 
ſituation, wherein he had ſeen them at firſt. 8. Campani with. 
glaſſes of 35 foot, af his on contrivance, obſerved the ſame. 
phænomena, as in fig; M. Sometimes he ſaw in the ſame night 
the two facos of Murs, one in the evening, and the other in the 
morning, as in fig, M and N. The motion of theſe ſpots, in the 
inferior part of the apparent hemiſphere of Mars, is from eaſt to- 
weſt, as that of all the other celeſtial bodies, and is performed 
by parallels that decline much from the equator, and little from 
the ecliptic. The ſpots returned the next day to the ſame ſitua- 
tion, 40 minutes later than the day before, ſo that in 36 or 37 
days, they return to the ſame place about the ſame hour. 

S8. Caſſini relates, that ſeveral obſervations. of theſe, ſpots of 
Mars were made at Rome by other aſtronomers, from March 32 
to March 45, with glaſſes, wrought by Euſtachis Divini, of 15 


and 30 foot. He adds that the other Roman aſtronomers, who. 


obſerved with Divini's glaſſes, will have the revolution of Mars 
to 
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to be performed, not in 24 hours 40 minutes according to him: 
but in about 13 hours. 1 | up 
In order to evince the miſtake of theſe aſtronomers; he 
alledges, that they aſſure the ſpots they had ſeen of this planet, 
by an Eu/tachian tube, the 53 March, to be ſmall, very diſtant 
from each other, remote from the middle of the diſk, and the 
oriental ſpot leſs than the occidental one, as in fig. O, like the 
firſt face of Mars; whereas, on the contrary; Caſini pretends to 
prove by his obſervations made at Bologna, that, the ſame day 
and hour, theſe ſpots were very large, near each other, in the 
middle of the difk; and the oriental bigger than the occidenta], 
as appears by fig. P, the ſecond face of Mars, Beſides, he 
declares, that theſe aſtronomers were too haſty, in determining 
after five or fix obſervations only, the period of his revolution 
and denies it to be performed in 13 hours: That he himſelf, after 
a ſeries of many obſervations, durſt not for a great while define 
whether Mars revolved in 24 hours 40 minates, once or twice 
and that all he could affirm, was, that after 24 hours 40 minutes; 
this planet appeared in the ſame manner it did before. But fince 
theſe firſt obſervations, he affirms, he had reaſon to determine 
the period of its revolution to be once in 24 hours 40 minutes 
alledging, that whereas Fab. 6th, N. S. he ſaw the ſpots of the 
firſt face of Mars moving from eleven at night till break of day; 
they appeared not afterwards in the evening; after the riſing of 
that planet; whence he infers, that after 12 hours 20 minutes, 
the ſame ſpots did not return ; for ſuch as were ſeen in the morn- 
ing in the middle, on the riſing of Mars, after 13 or 14 hours 
appeared near the occidental limb. So that he concludes the 
period of this planet's revolution to be performed not in 12 hours 
40 minutes, but in about 24 hours 40 minutes. When S. Caſſini 
defines the time of the revolution, he does not ſpeak of its mean 
revolution, but of that only, which he obſerved, whilſt Mars 
was in oppoſition to the ſun, which is the ſhorteſt of all. 


The Shadows 1 Satellites obſerved by S. Campani,; 
M. Caſſini, Mr. Hook, and others. Phil. Tranſ. Ne 14. 
p. 245, Ec. 

= Campani affirms that he obſerved in the belts of Jupiter, the 
* ſhadows of his ſatellites, and continuing his obſeryations, he 

at length ſaw them emerge out of his diſk. 

M. Caſſini, after he had diſcovered by Campuni's glaſſes of 

35 foot, the ſhadows caſt by the ſatellites of Jupiter _—_ 
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diſk- when they happen to be between the ſun and him, and 
after he had diſtinguiſhed their bodies upon the diſk of Jupiter, 
made ſome predictions when they ſhould appear, that the curious 
might be convinced of this matter by their own Obſervations, 
Some of theſe predictions have been verified not only at Rome, 
and other parts of Nah, but alſo at Paris, by M. Auzout, and 
in Holland, by M. Huygens, particularly, Sept. 26, 1665, at 
half an hour after ſeyen o'clock, one of theſe thadows was ſeen 
both in France and Holland, 
Theſe ſpots have this in peculiar, and which diſtinguiſhes 
them from all others, that they are found preciſely in that part of 
Falter where ſome ſatellite is ſeen by the ſun; that they proceed 
rom the oriental to the occidental limb of Jupiter's diſk, with a 
mation always equal to that of the ſatellite; that with reſpect to 
us they precede the ſatellite, before Fupiter's oppoſition to the 
ſup, and follow him, after it; that the greater Jupiter's diſtance 
from the oppoſition is, the greater is the apparent diſtance of the 
ſame ſatellite; that at divers times of the year, this diſtance 
changes in proportion to the annual parallax of the ſatellite, ac- 
cording as he is differently ſeen from the ſun and the earth; and 
that at one and the ſame time of the year, when divers ſatellites 
happen to be between Jupiter and the ſun, the ſpots correſpond- 
ing to them, are diſtant in proportion to the ſemidiameters of the 
circles of the ſame ſatellites. 4 | 

Anno 1666, January 26, about 3 hours 15 in the morning, 
Dr. Hook perceived with a 60 foot glas, near the middle of the 
belt or zone d, a very round ſpot, like that repreſented at g, which 
was not to be perceived about half an hour before; and he 
obſerved it in about 100 time, to be got almoſt to d, keeping 
equal diſtance from the ſatellite , which moved alſo weſtwards, 
and was joined to the diſk at 7, at 3 hours 25! : So that it was 
ſufficiently plain, that this black ſpot was nothing mare than the 
ſhadow of the ſatellite Y, eclipſing a part of Jupiters face. The 
other three ſatellites during this eclipſe, were weſtward of the 
body of Jupiter. 


The Phaſes of Jupiter, by Dr. Hock. Phil. Tranſ. Ne 14. p. 245. 


A N NO 1666, June 26, between three and four in the morn- 

ing, he obſerved the body of Jupiter through a 60 foot 
glaſs, and found its apparent diameter to be more than two 
degrees, that is about four times as big as the diameter of the 
moon appears to the naked eye. | 
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He ſaw the limb pretty round, and pretty well defined without 
radiation, the parts of its phaſis had various degrees of light; 
about a and F its north and ſouth poles, it was ſomewhat darker, 
and gradually grew brighter towards & and e two zones or belts; 
one of which þ, was a ſmall dark belt croſſing the body ſouth- 
ward, near which was a ſmall line of a ſomewhat brighter part, 
and below that again, ſouthwards, was the great black belt c. 
Between that and e, the other ſmaller black belt, was a pretty 
large and bright zone; but the middle d, was ſomewhat darker 


than the edges. 


An Obſervation of Saturn, by _—_ Hook. Phil. Tranſ. Ne 14, | 
| p. 246. Gr 

UNE 29th, 1666, between eleven and twelve at night, 

Dr. Hot obſerved the body of Saturn through a 60 foot 
teleſcope, and found it exactly of the ſhape repreſented in Fig. 
R. The ring appeared ſomewhat brighter than the body, and the 
black lines a a croſſing the ring, and & & croſſing the body, were 
plainly viſible ; whence he could plainly ſee, that the ſouther- 
moſt part of the ring was on this fide of the body ; and the 
northern part, behind, or covered by the body. 


Of the Egect of Thunder and Lightning, by Tho, Neale, E/; 
Phil. Tranſ. Ne 14. p. 247. 


O N the 24th of Jan. 1663, one Mr. Brooks of Hampſhire, 
going from Mincheſter to Andover, in very bad weather, 
was himſelf, and the horſe he rode on, killed by lightning. He 
was found about a mile from Miucheſter, with his face pitched 
in the carth, one leg in the ſtirrup, and the other on the horſe's 
mane ; his cloaths were all burnt off his back, and not the leaft 
piece left intire, and his hair and all his body were ſinged: His 
noſe was beaten into his face, and his chin into his Breaſt, wherein 
was a wound reaching almoſt to his navel ; his gloves were intire, 
but his hands burnt to the bone; his horſe's hip-bone and 
ſhoulder were ſcorched and bruiſed ; and his ſaddle torn to pieces, 
This is what appeared to the coroner's inqueſt. 


Cold produced with Sal- armoniac, by Mr. Boyle. Phil. Tranſ. 
| Ne 15. p. 255. ? 

T HE moſt plain and eaſy method of making cold mixtures 

with fal-armoniac, is as follows : Take a pound of pow - 

dered fal-armoniac, and about three pints of water, put the ſalt 


into, either at once, if you deſign to produce an intenſe but 
| ſhort 
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ſhort cold, or at ſeveral times, if only a more laſting, rather 
than a great degree of it; ſtir the powder inthe water with a ſtick, 
or whale bone, to promote its ſolution ; for on the quicknels o 
that, depends the intenſeneſs of the cold. 

T hat a conſiderable degree of cold is really produced by this 
operation, is very plain, firſt, by feeling ; ſecondly, by this, that 
if the experiment be made in a glaſs body or a tankard, you may 
obſerve, that during the ſolution, the outſide of the veſſel will 
as high as the mixture, be bedewed with a number of little drops 
of water; as it happens, when mixtures of ſnow and ſalt, being 
put into glaſſes and other Veſſels, the aqueous vapours, that float 
in the air near the ſides of theſe veſſels, are by cold condenſed 
into water ; thirdly, the beſt and ſureſt way of finding the de- 
gree of cold, is by plunging into it a good ſealed thermometer 
with tinged ſpirit of wine; for on putting the ball into this mix- 
ture, the ſpirit will deſcend much lower than in the open air, or 
in common water of the ſame temperature with that in which the 
{alt was diſſolved; and if you remove the glaſs out of the mix- 
ture into common water, the tinged ſpirit will re-aſcend, which 
was alſo the caſe when put into water newly impregnated with 
{alt-petre. | i . 

This cold in ſummer and hot weather, ſoon decays; but if the 
quantity of ſalt and water be conſiderable, it will be both more 
laſting and more intenſe, and the different goodneſs of the ſalt 
contributes Ice wiſe its ſhare to the producing this effect, as the 
honourable Mr. Boyle experienced. The duration of this cold 
may alſo depend on the way of putting the ſalt into the water; 
for if it is thrown in all at once, the water will ſooner ac- 
quire an intenſe degree of cold, but ſo much the ſooner will it 
return to its former temperature; but if you put the ſalt in by 
little and little, the cold will laſt longer, though it be not ſo 
intenſe, and conſequently, will be fitteſt for cooling of liquors. 
When the tinged liquor ſubſided flowly, or was at a ſtand, by 
putting, at times, two or three ſpoonfuls more of ſalt, and ſtit- 
ring the water to promote the ſolution, the ſpirit of wine would 
begin again to deſcend, if it were at a ſtand, or riſing ; or ſubſide 
much more ſwiftly than before. And if you would protract the 
experiment, let ſome of the ſal-armoniac be groſly pounded, that 
it may be the longer in diſſolving and conſequently cooling the 
water. He found, in the ſpring, a ſenſible adventitious cold, 
produced by a pound of fal-armoniac, to laſt above two or 


three hours, 
G 2 | Put 
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Put the liquors you defign to cool, into thin glafſes, with 
their orifices ſtopt, and ſtill kept above the mixture, moving 
them into it to and fro, and then pour out the liquors to be 
drank ; one may readily cool his hands by applying them to 
the outfide of the veſſel that contains the mixture; and pieces 
of cryſtal or bullets, for cooling the mouths and hands of pa- 
tients, may be powerfully refrigerated ; for cooling of air and 
liquors, for adjuſting weather-glafſes, or imparting to a ſmall 
quantity of beer, &:c, a moderate degree of coolnefs, leſs than 
a whole pound of fal-armoniac may be ſufficient ; for, you 
may obſerve by a ſealed weather-glaſs, that a few ounces, well 
powdered and nimbly diffolved in about four times its weight 
of water, will anſwer well enough for many purpoſes. 

In confirmation of all this, the honourable Mr. Boyle ſub- 
Joins a few experiments, after firſt premiſing an account of the 
ſealed thermometer, wherewith the obfervations were made, 
viz. That the length of the cylmdrical tube was 16 inches, 
the ball about the bigneſs of a large walnut, and the bore of the 
tube about F or 4 of an inch in diameter. 

March 27th, Upon firſt putting the weather-glaſs into the 
water, the. tinged ſpirit remained at 8 4 inches, but continuing 
there a good while, and at intervals moving it up and down in 
the water, it deſcended a little below 7 4 inches; then throw- 
ing in the fal-armoniac ; in about a quarter of an hour or leſs, 
it fell to 2 55 inches; but before that, it began to freeze the 
vapours on the outſide of the glaſs : And when the frigorific 
power was arrived at its height, he found that water, thinly 
laid on the outſide, on ſtirring the mixture nimbly, would 
freeze in a quarter of a minute. About 4 of an hour, after 
the freezing body was put in, the thermometer, that had 
been taken out a while before, and was riſen to the loweſt freez- 
ing point, being put in again, fell an inch below it; about 
2 + hours from the firſt ſolution of the ſalt, the tinged liquor 
ſtood in the middle between the freezing points; one of which 
was at 5 inches, (at which height, it would uſually be froſty 
abroad) and the other at 4 J inches, the height at which the 
liquor ſtood in ftrong and laſting froſts in winter: In three 
hours after the beginning of the obſervation, he found the 
liquor higher than the upper freezing point abovementioned ; 
after which it continued to riſe very flowly for about an hour 
longer. This mixture being made in a glaſs body, with a 
large and flat bottom, a little water ſpilt on the table, was 


froze ſo ſtrong, that it faſtened the glaſs to the table, * 
te 
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the ice in ſome places was about the thickneſs of a half crown. 
He made another obſervation the fame ſpring, to ſhew the 
duration of cold; for the firſt time the ſealed weather-glaſs 
was put in, before it touched the common water, it ſtood at 
8 4, being left there a confiderable while, and once or twice 
ſtirring the water, the tinged liquor fubfided only to 7 J, or 
at moſt 7 ?; then the frigoriſie liquor being put into the water, 
in about half a quarter of an hour, the liquor fell beneath 34 ; 
and the thermometer, being taken out, and then put in again, 
an hour after the water had been firft frozen, ſubſided beneath 
5 inches, and conſequently within of an inch of the point of 
ſtrongly freezing weather. 


An Hypotheſis of the Tides, by Dr. Wallis, Phil, Tranſ. 
No 16. p. 263. 
H E tides are obſerved to be ſo connected with the motion 
of the moon, that it is feaſonable to conclude, that either 
the one is influenced by the other, or at leaſt, that both ariſe 
from ſome common cauſe. - 

Some philoſophers aſcribed this effect to an occult quality, or 
particular influence, the moon exerts on moiſt bodies; others 
to a magnetic virtue, whereby the waters are attracted towards 
it, ſo as to cauſe high water in that place, wherein the moon 
is vertical; others again to its gravitation of preſſure downwards 
upon the terraqueous globe, whereby it produces loweſt water, 
where vertical. But the firſt, who took in the conſideration 
of the diurnal and annual motion of the earth to ſolve this 
phenomenon, was Galileo, in his Syſtem of the World, 

There are three things obſervable in Tides, Firſt, the 
diurnal reciprocation, whereby, in a little more than 24 hours, 
we have twice a flood and an ebb. Secondly, the menſtrual ; 
whereby in one ſynodical period of the moon, or from one 
conjunction to another, the hour of thoſe tides ſhifts through 
the whole compaſs of the natural day of 24 hours; e. gr. if 
at full moon it be full ſea at any place, juſt at noon, the day 
following, it will be a little before one, at the fame place; 
the day after that, between one and two, Sc. till at new 
moon it happened at midnight, and the next full moon bring it 
back again to noon. The ſpring tides, which are thoſe at full 
and new moon, are the higheſt ; the neap-tides, at the quadra- 
tures, are the loweſt, and at intermediate times the tides are 
proportionable. Thirdly, the annual reciprocation, when it 


is obſerved, that at ſome ſeaſons of the year, the ſpring-tides 
are 
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are higher than thoſe at other times, uſually thought to be in 
ſpring and autumn, or at the two equinoxes. | 
To account for theſe three periods according to the laws of 
motion, and mechanic principles; we may take for granted, 
that a Body in motion is apt to continue its motion, and that in 
the ſame degree of celerity, unleſs hindered by ſome impe- 
diment; and that a body at reſt, will continue in that ſtate, 
unleſs put into motion by ſome ſufficient mover. To explain 
this further, Galileo inſtances in a broad veſſel of water, for 
ſome time evenly carried forward with the water in it, upon 
ſtopping of which, the water will daſh forward, and riſe 
higher at the fore-part of the veſſel: And on the contrary, if 
the veſſel be thruſt forward faſter than before, the water will 
daſh backwards, and riſe at the hinder part of the veſſel. So 
that an acceleration or retardation of the veſſel, which carries 
it, will cauſe a riſing in one part, and a falling of water in 
another, which yet by its own weight returns to its former 
level And conſequently, ſuppoſing the fea a looſe body car- 
ried about with the earth, but not ſo united to it, as neceſſarily 
to receive the ſame degree of impetus with it, as its fixt parts 
do; the acceleration or retardation in the motion of this or 
that part of the earth, will cauſe, proportionably, ſuch a 
daſhing of the water, or riſing at one part, with a falling at 
another, analagous to what we call the flux and reflux of 
ſea. 
Next, we are to ſuppoſe with Galilec a double motion in the 
earth, the one annual in the great orbit, in which the centre 
of the earth is ſuppoſed to move about the ſun ; the other diur- 
nal, whereby the whole moves on its own axis, and each point 
in its ſurface deſcribes a circle. 
7 It is plain, that if the earth were moved with any one of 
5 theſe motions, with an equal ſwiftneſs, the water would hold 
j4 pace with it ; but the true motion of each part of the earth's 
a ſurface being compounded of the annual and diurnal, and the 
f former according to Galileo, being triple the latter, in a great 
ul Circle; the diurnal motion, in that part of the earth next the 
| ſun, diminiſhes the annual, and moſt of all at noon ; and in 
| the other increaſes. it, and moſt of all at midnight; which 
N affords us a cauſe of two tides in 24 Hours; the one, on the 
greateſt acceleration of motion, the other, on its greateſt re- 
tardation. 
So far Galileb's hypotheſis ſeems to hold well enough; but 
falls ſhort, as it accounts only for two tides always at noon and 
midnight, 
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midnight, contra to experience, ſince they ſhift in a whole 
month through all the 24 hours. To obviate this difficulty, 
Fohn Baptiſta Belianus makes the earth a ſecondary planet 
only, and not to move directly about the ſun, but the moon; 
this latter mean while revolving about the ſun. But though this 
might furniſh us with a menſtrual period of accelerations and 
retardations in the compound motion oſ the ſeveral parts of the 
earth's ſurface, yet, it cannot be admitted as a true hypotheſis, 
and conſequently, the menſtrual Fife of the tides cannot be 
ſolved by ſuch ſuppoſition. 

Inſtead of this, Dr. Wallis's furndiſe i is, for he owns be dares 
not give it a better name, that the earth and moon being 
bodies ſo greatly connected, whether by magnetiſm or any 
other tie, he will not determine, as. that the motion of the one 
follows that of the other; the moon obſerving the earth as the 
centre of its periodic motion ; and. therefore they may be con- 
ſidered as one body, or rather one aggregate of bodies, with 
one common centre of gravity ; which centre, according to the 
known laws of ſtatics, is in a ftraight line connecting their 
reſpective centers ſo, divided, as that its parts be in reciprocal 
proportion to the gravities of the two bodies. As for example, 
ſuppoſe the magnitude, and therefore, probably the gravity of 
the moon, to be about g of that of the earth; and the diſtance 
of the moon's centre from that of the earth, to. be about 56 
ſemi-diameters-of the earth ; the diſtance of the common centre 
of gravity of theſe two bodies, from that of The earth, will be 
about 7; of 56 ſemi-diameters; 7, e. about g or 4 or m of a 
ſemidiameter of the earth, and poſited above its ſurface in the 
air, directly between the earth and moon. 

Now, ſuppoſing the earth and moon, as one body carried 
about the ſun in the great orbit ; this motion, according to the 
laws of ſtatics,” is to be eſtimated by that of the common centre 
of gravity ; and conſequently the line of the annual motion, 
will be deſcribed by the common centre of gravity of the two 
bodies, the earth and moon, being as one aggregate. 

According to this ſuppoſition, the menſtrual motion from 
laſt to firſt quarter accelerates the annual motion, and moſt of 
all at new moon; and from the firſt to the laſt quarter, it re- 
tards the annual motion, and moſt of all at full moon; ſo that 
in purſuance of Galileo s notion, the menſtrual addition to, or 
ſubtraction from the annual motion, ſhould either leave behind, 
or throw the waters forward on the earth ; and moſt of all, at 


full and new moon, when thele accelerations and retardations 
are 
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are greateſt, Now, this menſtrual motion, if nothing elſe 
were ſuperadded to the annual, would give us two tides a 
month, and no more, viz. at new and full moon, the one upon 
the acceleration, and the other at the retardation ; and two cbs, 
at the two quarters; and in the intervals, riſing and falling wa- 
ter. But, by ſuperadding the diurnal motion, it has the ſame 
effect on the menſtrual, that Galileo ſuppoſes it to have on the 
annual, that is, to add to, or ſubſtract from the menſtrual 
acceleration or retardation ; and ſo give tide after tide. The 
greateſt acceleration or retardation, given by the diurnal arch 
to the menſtrual, is when the moon is in the meridian, either 
above or below the horizon ; and this ſeems to be the true cauſe 
of the daily tides; and why in a month they ſhquld ſhift 
through the whole 24 hours, becauſe the moon's coming to 
the meridian above and below the horizon, or, in the ſea phraſe, 
the moon's ſouthing and northing, does ſo; and this alſo ſeems 
to account for the ſpring and neap-tides: For when the menſtrual 
and diurnal accelerations and retardations coincide, as at new 
and full moon, the effect muſt needs be the greater. And al- 
though (which is not to be diſſembled) this happen but to one 
of the two tides; that is, the night-tide at the new moon, 
when both motions do moſt of all accelerate, and the day-tide 
at full moon, when both do moſt retard the annual motion; 
yet this tide being thus raiſed by two concurring cauſes, though 
the next tide have not the fame cauſe alſo, yet the impetus 
contracted will influence the next tide ; juſt as a pendulum let 
Fall from a higher arch, will, though there be no new cauſe, 
0 make the vibration on the other ſide, beyond the perpendicular, 
5 to be alſo greater. But here we are to obſerye, that though 
ö all parts of the earth, by its diurnal motion, reyolye about its 
axis, and deſcribe parallel circles; yet not equal ones, but great- 
er near the equinoctial, and leſs, near the poles, which may 
cauſe the tides to be much greater in ſome parts than in others: 
But this belongs to the particular conſideration of tides, of 
which we are not now giving an account, and not to the general 
if hypotheſis. | 5 
0 After explaining the diurnal and menſtrual periods of tides, 
| he proceeds to the annual ; as to which, there is, at leaſt, 
il this much agreed ; that at ſome times of the year, the tides 
"4 are obſerved to be higher than at other times: And firſt, he 
Mi! rectifies the time of the obſervation, and then accounts for it: 
As to the firſt ; it having been groſly obſerved, that theſe high 
tides uſually happen about the ſpring and autumn, and that the 
TWO 
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two equinoxes are the proper times, to which theſe annual 
high tides are to be referred; to this the doctor oppoſes, that 
having had frequent occaſion for 20 years to converſe with 
ſome inhabitants of Romney- marſb in Kent, where the ſea is 
kept out with great earthen banks, that it might not overflow 
the level; they generally agreed in informing him, that their 
times of danger were about the beginning of February and 
November ; that is, at thoſe ſpring tides which happen near 
theſe times; and which they call Candlemas-ſtream, and All- 
hallond-ftream : And if they eſcaped. theſe ſpring. tides, they 
thought themſelves out of danger for the reſt of the year: As 
for the two equinoxes, March and September, they were as 
little ſolicitous about them, as any other ſeaſon of the year, 
And fince that time, he himſelf frequently obſerved, both at 
London and elſewhere, that in thoſe months of February, and 
November, eſpecially. the latter, the, tides run, higher than at 
other times. This effect he aſcribes to the inequality of the 
natural day of 24 hours, which, increaſes by ſo much as anſwers 
to that part of the ſun's. annual motion run over in that time, 
and this inequality again ariſes from a double cauſe, vix. 1. Be- 
cauſe the ſun on account of its apogæum and perigæum or great» 
eſt and leaſt; diſtance from the earth, does not at all times of 
the year diſpatch in one day an equal arch of the ecliptic; but 
greater arches near the perigæum, which is about the middle 
of December; and leſs, near the apogæum, about the middle 
of June. 2. Though the ſun, in the ecliptic ſhould. always 
move at the ſame rate; yet equal arches of the ecliptic, correſ- 
pond not to equal arches of the equinoctail, by Which, we are 
to eſtimate time: Becauſe ſome parts of it, as about the two 


ſolſticial points, lie nearer, to à parallel poſition of the equi: 


noctial than others, as thoſe about the two equinoctial points; 
wherefore an arch of the ecliptic near the ſolſticial points an- 
ſwers to a greater arch of the, equator, than an equal, arch 
near the equinoctial point. „ % n og) 
According to the firſt of theſe cauſes, we ſhould have the 
longeſt natural days in December, and the ſhorteſt in Juno, 
which operating ſeparately, would give us at thoſe times two 
annual high waters ; According to the ſecond cauſe, if gperating 


* 


ſingly, we ſhould have the two longeſt days at the two, ſolſtices 
in June and December, and the two ſhorteſt at the equinoxes in 


March and Saptember; cauſing at thoſe times four annual high 
waters. But the true inequality of the natural days ariſes 
from a complication of theſe two cauſes, ſometimes oppoſing 

Vor. I. 1 and 
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and ſometimes promoting each other; the longeſt and ſhorteft 
natural days of the whole year, are about Al- Hollond and Can- 
alemas-tide, about which time, theſe annual high tides are 
obſerved : And therefore, we may reaſonably aſcribe this annual 
period to that cauſe, or rather complication of cauſes; for by 
this inequality of natural days, a phyſical acceleration and re- 
tardation of the earth's mean motion will arife, and conſe- 
quently a caſting of the waters backward or forward; either of 
which, will caufe an accumulation or high water. 
| He adds, that making the daily tides to be at all places, 
when the moon is in their meridian, muſt be underſtood of 
open ſeas, where the water has free fcope for its motions ; for 
in bays and inland channels, the poſition of the banks and other 
cauſes muſt needs make the times different from what we 
fuppofe in the open feas; and that even in open ſeas them« 
ſelves, iſlands, currents, and ſhallows may alfo have ſome in- 
fluence on them. * | , . 5 

It may be objected, that if the earth ſhould thus deſcribe an 
epicycle about the common centre of gravity, it would, by this 
change · of place, diſturb the celeſtial motions, and make the 
apparent places of ſome of the planets, different from what 
they would otherwiſe be: He anſwers, that this has been ob- 
ſerved to be the caſe, and that aſtronomers have been very much 
puzzled to account for it, and that it is ſo far from being an ob- 
jection againſt the doctrime, that this conſideration of the com- 
mon centre of gravity, ſeenis the only method of accounting 
for theſe inequalities of the celeſtial motions.” = 7 

To this doctrine of Dr. Wallis, feveral objections were made; 
and firſt, it appears not, how two bodies, that have no tie, 
can have one common centre of gravity: To which it is an- 
ſwered, that it is harder to fhew how they have, than that 
they have it; the load-ſtone and iron have ſome what equiva- 
tent to a tie, though invifible, yet we know it by the effects; 
for two load- ſtones at once applied in different poſitions to the 
ſame needle, will attract it not directly to either, but to ſome 
intermediate point, which, as to theſe two, is the common 
centre of attraction; and it is the ſame thing as if ſome one 
loadſtone were in that point. Yet theſe two loadſtones, have 
no conttexion or tie, though a common centre of virtue, accord- 
ing to which they jointly act; juſt ſo the earth and moon are 
connected by their common centre of gravity, though we ſee 
R FFF | 
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Second objection, that at Chatham and in the Thames, the 
annual ſpring tides are obſeryed to happen about the equinoxes, 
and not, according to this hypotheſis, about the beginning of 
February and November, Anſwer, if the meaning be, that an- 
nual high tides do then fall out, it is eaſy to perceive, that this 
depends on the obliquity of the ecliptic, the parts of the equi- 
noctial anſwering to equal portions of the ecliptic, being near 
the ſolſticial points greateſt, and near the equinoCtial leaſt of 
all: And this, he thinks, is ſo far from being inconſiſtent with 
his hypotheſis, that he both allows and afferts it, and beſides 
admits of another annual viciſſitude, anſwering. to the ſun's 
apogæum and perigæum; and from theſe two cauſes cooperat- 
ing near the times he mentions, the greateſt tides of all will 
be found to ariſe. As to the obſervations at Chatham and in 
the Thames, contrary to what he aſſerts to happen at Romney- 
marſh, theſe he ſays, muſt be referred to further inquiry. 

Third objection, that ſuppoſing the earth and moon to move 
about a common centre of gravity, if the higheſt tides be at 
the new moon, when neareſt the ſun and moſt diſtant from the 
earth, and the compound motion the ſwifteſt; and the tides 
abate as the earth approaches nearer; it may be aſked why 
they do not ſtill abate in proportion to the earth's approach, and 
the decreaſed ſwiftneſs of the compound motion: And why 
we have not ſpring-tides at the new moon, when the motion 
is ſwifteſt, and neap-tides at full moon, when floweſt, but 
ſpring-tides at both? This has been already counted for in 
the hypotheſis ; becauſe the effect indifferently follows, either 
upon a ſudden acceleration or retardation : Now theſe two 
happening, the one at new, the other at full moon, cauſe high 
tides at both. 

Fourth objection, that the higheſt tides are not at all places 
about new and full moon, and particularly, that in ſome places 
of the Eaſt- Indies, the higheſt tides are at the quadratures: The 
anſwer in general is, that he pretends not to give a ſatisfactory 
account of the particular varieties of tides in different parts of 
the world, for want of a competent hiſtory of them ; for the 
various poſitions of channels, bays, promontories, gulphs, ſhal- 
lows, currents, trade-winds, &c, muſt affect very much the 
tides in ſeveral places. 


Fifth objection, that the ſpring-tides happen not with us juſt 


at full and change, but two or three days after: Anſwer, it 
muſt be known whether this happen in open ſeas or in chan- 


nels; for if in the latter, we muſt then account for them from 
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the particular ſituation of theſe places: But if it generally fo 
happen in the wide open ſeas, the reaſon muſt be ſought for 
from the general hypotheſis; and till the matter of fact be aſcer- 
tained, no ſolution of this difficulty can be offered; but the 
doctor, ſuſpecting that it might be ſome days after, as well in 
the open ſeas, as in our narrower channels, choſe to ſay, about 
new and full, rather then at new and full: The truth is, the 
riſing and falling of water, from the jogging of it in a veſſel, 
is generally diſcernible ſome time after. 


An Eclipſe of the Sun, June 22, 1666, at London; by 
Mr. Willoughby, Dr. Pope, Dr. Hook, and Mr. Philips. 
Phil. Tranſ. Ne 17. p. 295. 


The Eclipſe began at 5 h. 43/. 


h. m. m. 
77 Diam. - - at 6. oo. || 5 dig. - - - - - at 7. 6. 
4 dig. - - - - - 0. 7 JH -=-=-- 7. 13. 
5 dig. - - - - - 6. 13. || 3 dig 7. 20. 
It was darkened J 6 dig. - - - - - 6. 21. [2 dig 7. 26. 
7 dig— - - 6. 392] 1 dig 7. 32 
6 dig-— 6. 57. [o dig 7. 37 


Its duration hence appears to have been 1 h. 54/, its greateſt 
obſcurity a little more than 7 digits: About the middle, be- 
tween the perpendicular and weſtward horizontal radius of the 
ſun; viewing it through Mr. Byyle's 60 foot teleſcope, there 
was perceived a little of the limb of the moon without the ſun's 
diſk, which ſeemed to ſome of the obſervers to be ſome ſhin- 
ing atmoſphere, about the body either of the ſun or moon: 
'The figure of this eclipſe was obſerved, and the digits meaſured 
by caſting the figure through a five foot teleſcope on an extend- 
ed paper, fixt at a certain diſtance from the eye-glaſs ; and all 
the diameters of this round figure were divided by fix concen- 
tric circles into 12 digits, 

The obſervations made at Madrid by his excellence the earl 
of Sandwich are as follow: 

The eclipſe began at Madrid about five in the morning, at 
5 h. 15/. the ſun's altitude was 6 deg. 55/. 

The middle of it was at 6 h. 2/. The ſun's altitude 15. 5/. 

The end was exactly at 7 h. 5. The ſun's altitude 259. 24/. 

The duration 1 h. 50/. 

Thirty- ſeven parts of the ſun's diameter remained light, and 
63 were darkened. 
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The obſervations made at Paris by M. Payen, are theſe: 
The eclipſe began there, at 5 h. 447. 52/. mane. It ended at 
7 h. 43/. 6!. ſo that its whole duration was I h. 58“. 14/. The 
greateſt obſcuration was 7 dig. 50 m. but it ſeemed to be grea- 
ter by 3 m. which M. Payen imputes to a particular motion of 
libration of the ſun's globe, whereby the ſame phaſes conti- 
nued for 8 m. and ſome ſeconds, as if that luminary were ſtopt 
in its courſe, and this is rather to be ſuppoſed than a tremu- 
lous motion of the atmoſphere, according to Scheiner. The ap- 
parent diameters were almoſt equal; for in the phaſis of 6 di- 
gits, the circumference of the moon's diſk paſſed through the 
center of that of the ſun, in ſuch a manner that two lines drawn 
through the two horns of the ſun, made with the common ſe- 
midiameter two equilateral triangles. The beginning and mid- 
dle of the eclipſe was in the north-eaſt hemiſphere, and the 
end in the ſouth-eaſt. The firſt contact of the two diſks was 
obſerved in the ſuperior limb of the ſun's diſk, with regard to 
the vertical line; and in the inferior, with reſpect to the eclip- 
tic : But the middle and the end were ſeen in the ſuperior limb, 
in regard both to the vertical and ecliptic ; and what ſeemed 
extraordinary to this gentleman, both beginning and end of this 
eclipſe happened in the oriental part of the ſun's diſk. , 


Conſiderations and Enquiries concerning Tides, by Sir Robert 
Moray. Phil. Tranſ. Ne 17. p. 298. 


IDES are obſerved to encreaſe and decreaſe regularly at 
different ſeaſons, according to the moon's age, in ſuch 

a manner, that about new and full moon, or in two or three 
days after, they are at the higheſt; and about the quarter- 
moons, at the loweſt ; the former being called ſpring, and the 
latter neap-tides ; the higheſt tides are alſo obſerved to have the 
loweſt ebbs, and their increaſes from the neap to ſpring tides 
to be made in the proportion of fines; the firſt increaſe ex- 
ceeding the loweſt in a ſmall proportion; the next in a 
greater; the third in a greater ſtill; and ſo on, to the middle- 
moſt, whoſe exceſs is greateſt of all : and again, they diminiſh 
from that, to the higheſt ſpring-tide ; ſo that the proportions 
before and after the middle do greatly correſpond to each other, 
or ſeem ſo to do. The increaſe and @creaſe of the velocity of 
ebbings and flowings are alſo ſuppoſed to be in the proportion 
of fines; though this proportion ſeems not to hold exactly, be- 
cauſe of the inequalities in the periods of the tides; for the 


ume between one new moon and another being unequal, the 
moon's 
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moon's return to the ſame meridian not being always performed 
in the ſame time, there muſt be a like variation in the velocity of 
the tides, and in their riſing and falling: The number of tides 
from one new moon to another are ſometimes 57, ſometimes 58, 
and ſometimes 59, without any fixt order, which is another proof 
of the difficulty of reducing this matter to any great exactneſs. 
Let, becauſe it is of great importance, it were to be wiſhed that 
obſervations were made for months, and even years together: For 
which end a fit apparatus might be made about Bri/tol or Cheap- 
flow, becauſe the tides are ſaid to riſe thereabouts to 10 or 12 
fathoms and on ſome convenient place as a wall, rock, or bridge, 
an obſervatory may be built, and as near as can be to the brink 
of the ſea; and if it cannot be conveniently fituated juſt at low 
water, there may be a channel cut from the low water to the 
bottom of the wall, rock, &c. This obſervatory is to be raiſed 
18 or 20 foot above high-water, and a pump to be placed per- 
pendicularly by the wall, reaching above high-water a convenient 
height. To the top of the pump a pulley is to be faſtened, for 
letting down into it a piece of floating wood, which, as the water 
comes in, may riſe or fall with it: And becauſe the riſing and 
falling of the water amounts to 60 or 70 foot, the counterpoiſe 
of the weight, that goes into the pump, is to hang upon as many 
pulleys, as may ſerve to make it riſe and fall within that ſpace, 
which 1s equal the height of the pump above that of the water : 
And becauſe the counterpoiſe will riſe and fall more flowly, and 
conſequently, in leſs proportions, than the weight itſelf; the 
firſt pulley may be fitted with a wheel or two, to turn the in- 
dexes in any proportion required, ſo as to exhibit the degrees of 
motion and thoſe of riſing and falling of the water ; and this may 
12 be done with pendulum watches, that ſhew minutes and ſeconds. 
＋ To prevent the weight's riſing and falling with an undulation, it 
will be proper, that the hole, whereby the water enters, be only 
about half as big as the bore of the pump. 
The particular obſervations to be made, are as follow: 
1606 1. The degrees of the riſing and falling of the water every 
N quarter of an hour, or as often as may be, from the periods of 
the tides and ebbs; and that for two or three months every night 
[lll and day. 
2. The degrees of thegyelocity of the motion of the water, 
ihe every quarter of an hour, for whole tides together ; to be ob- 
101 ſerved by a ſecond- pendulum-· watch; and a log faſtened to a line 
+ 


of 50 fathoms wound about a wheel. 
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3. Exact meaſures of the heights of the greateſt high water 
and low water, from one ſpring- tide to another, for ſome months 
or rather years, | | 

4. The exact height of ſpring-tides and ſpring-ebbs for ſome 
years together. 4828 1 : e 

5. The direction of the wind at every obſervation of the tides, 
the times of its changes, and the degrees of its ſtrength. | 

6. The ftate of the weather, as to rain, hail, miſt, hazineſs, 
Sc. and the times of its changes. | 

7. At the times of obſerving the tides, the height of the ther- 
mometer, barometer, and hygrometer, the age of the moon, 
her azimuths and place, together with that of the ſun, are to be 
taken exactly. 0 | | 


The Parenchymous Parts of the Bay, by Sir Edm. King. 
Nn Phil. Tranf. N' 18. p. 316. * 1 


þ 


THE parenchymbus parts of the body, are by anatomiſts ſup- 
© pofed to be fuch is are wholly void of veſlels, deſigned 
chiefly to fill up the cavities and interſtices between the vetiels, 
to bolſter. them up, and convey: them through the parts of the 
body. But after ſeveral diſſections, and a careful examination of 
thoſe parts called parenchymous, as the liver, ſpleen, kidneys, c. 

he found them ful of veſſels. Further, he obſerved, that u 
extending a piece of muſculat fleſh, either raw, roaſted, or boiled, 
he could perceive it full of veſſels as thick as they could lie; and 
— if any one take — and begin —— at the _— tail, 
e may divide it in #nfinitzm ; and compreſſing it, he may ſqueeze 
meg ot at either 286 3 but if both 5 ate compreſſed, it will 
{well in the middle: Further, if any of theſe parts called paren- 
thyrhous, be prickt with à needle, if this puncture be felt, it ſhews 
ſome nerve or fibrilla has been touched; and blood or ſome 
other liquor will follow the needle; and whence can this come 
but from veſſels? To confirm all this, he would have the follow- 
ing familiar obſervations conſidered. 
t. If a horſe fat and full be rid extreme hard, and put into a 
great fweat, and then kept for one day without water or moiſt 
meat, you will obſerve him look fo thin, eſpecially in the muſ- 
cular parts, as hardly to take him for the fame horſe, which can 
be owing to nothing elſe than a too great expence of the blood, 

wherewith his veſſels were ſtuffed. 1 | 

2. He adds that he had been informed by graſiers, that if they 
buy any old beaſts, either oxen or cows, to feed, they are ſure to 
chooſe the pooreſt, ſo they be ſound ; for ſuch feed not only very 
kindly, 
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kindly, become very fat, but ſpend well, like young ones, and 
eat very tender. And the reaſon feems to be, that in ſuch a lean 
animal, the veſſels defigned for admitting and diſtributing the 
nouriſhing juice, are ſo near contracted, and lie ſo cloſe together, 
that when once they are relaxed by freſh and unctuous nouriſh- 
ment, - they extend every way, until in a little time, by the force 
of an extream extenſion, all the paris, fitted for the admiſſion of 
nouriſhment, become ſo thin and fine, that the lean, beaſt put 
Into a rich paſture, will eat young and tender ; whereas one of 
the ſame age, that never was very poor, fed in the ſame paſture, 
will eat hard and tough. But if there was ſuch a thing as a 
parenchyma, that certainly would, like a ſpunge, immediately 
ſwell up in ſeveral parts, and more viſibly in thoſe parts that are 
moſt porous, to the great inconvenience of the parts, wherein it 
is ſeated, which yet he could never find in any muſcle,  _' 
3. It has been obſerved. that corpulent perſons, fall away ex- 
tremely in ſome diſeaſes, Which muſt be owing to a great con- 
ſumption of the ſtock of fluids, that in health kept the veſlels 
turgid. - | N 81 
Reflections on Petrification, and a Stone taken out. of the Womb 
Fa a Waman, Phil. Tranſ, Ne 18. p. 320. 


oh Complete hiſtory of petrification and the knowledge of the 
procedure of nature in that operation, is of conſiderable 
moment ; for if it lay in the power of human ſkill to cauſe petri- 
factions, to order and direct the proceſs thereof, ſuch an art might 
become very uſeful, eſpecially if applied to. prevent the generation 
of the ſtone and gravel. in human bodies, or to diſſolve the ſame 
when already formed. 04, 6 

The ſecond head of the title is from Dr. Beal, who gives an 
account of a ſtone by inciſion, lately taken out of the womb of a 
woman, near Trent in Somer/et/hire, viz. Eaſier 1666, and was 
afterwards perfectly cured, though ſhe had born the ſtore with 
extreme pain for eight or nine years: He himſelf ſaw the ſtone, 
and weighed it in very curious ſcales, being ſomewhat . ſhort of 
four ounces ; but it loſt ſome of its former weight, for it ſeemed 
too light for a ſtone of that bulk ; it was of a whitiſh colour, 
lighter than aſn- colour, without any roughneſs, and of an oval 
figure, ſmaller at one end than a hen's egg, and bigger and 
blunter at the other than that of a gooſe. 


I 
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07 Worms that ear Ste and Mortar, by M. de la Voye. Phil. 


Tranſ. Ne 18. p. 321. | 
1 a large and very ancient wall of free ſtone in the Benediflin 
abbey of Caen in Normandy, facing the fouth, are found many 
ſtones ſo wormeaten, that one may run his hand into moſt of 
the cavities ; in theſe cavities are numbers of live worms, with 
their excrements, and a great deal of the ſtone- duſt they eat: He 
put ſome of the worms, with bits of the ſtone, for eight days into 
a box, .and upon opening it, the ſtane was ſo ſenſibly eaten, that 
he could no longer doubt of it. They are inclaſed in a grayiſh 
ſhell of the bigneſs of a barley eorn, ſharper at one end than th 
other; by a. good microſcope, he obſeryed the ſhell covered 
over with little ſtones, and ſmall greeniſh eggs, and at the ſha 
eſt end, a little hole, by which they diſcharge their excrements; 
at the other extremity, a ſomewhat bigger hole, through which, 
they put out their heads, and, faſten themſelves to the ſtones, they 
gnaw: They are not ſo confined in this ſhell, but that ſometimes 
they venture abroad; they are all black, about two lines of an 
inch long, and three quarters of a line broad; their body is diſ- 
tinguiſhed into ſeveral pleats or folds, and near their head, they 
have three feet on each fide, with two joints, reſembling thoſe of 
a louſe; When they move, their body is commonly upright, with 
their mouth againſt the ſtone; the head is big, ſomewhat flat 


and even, of the colour of tortoiſe-ſhell, with ſome ſmall white 


hairs ; they have alſo a big mouth, furniſhed with four kinds of 
jaw-bones, lying croſs-wiſe, which. they move continually, open- 
ing and ſhutting them, like a pair of compaſles with four bran- 
ches: The jaws, on each ſide of the mouth, are all black, the 
nether jaw has a point, like the ſting of a bee, but uniform: They 
draw threads out of their mouth, with their, fore-feet, making 
uſe of that point to range them, and form their ſhells of them: 
They have in all ten eyes, very black and round, appearing big- 
ger than a pin's head, five on each fide of the head. 

Beſides theſe he obſerved other ſmall worms, of the bigneſs 
of cheeſe-mites, that eat mortar, with two eyes only, and they 
are blackiſh : They have four feet, on each hide, pretty long; the 
point of their muzzle is ſharp, as that of a ſpider. You, may 
obſerve them more numerous in walls expoied to the ſouth, than 
in others; ſuch as eat ſtone live longer than thoſe that feed on 
mortar, which ſcarcely ſurvive eight days. Without a good mi- 
croſcope, and a great deal of attention, it is very difficult to 
obſerve them well. OY | 

Vor. I, I The 
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The fame gentleman found other very old walls altogether, 
eaten, as thoſe of the temple at Paris, where yet no worms were 
to be ſeen; only the cavities were full of ſhells of various kinds, 
and figures; all which he took for little petrified animals, : 


Petrification, &y Mr. Ph, Packer. Phil. T ranſ. No 19. p. 329. | 


EAR Wadley, a mile from Parrington in Berks, grows 

an elm, which, having loſt the top, is now become hol- 
fow, containing near a tun of timber; from whoſe but, one of 
the ſpreading claws being formerly cut off with an ax; and that 
part of the hut, whence it was ſevered, being about 1 foot above 
ground; a perrified cruſt is formed, about the thickneſs of a ſhil-' 
ling, all over the woody part within the bark; the marks of the 
ax are plainly to be ſeen in this petrified cruſt ; How this ſhould 
happen, 1 is it not eaſy to explain, ſeeing there is no petrifying water 
near it, and that the part is above ground, and the tree ſtill 
growing; unleſs, being cut at a ſeaſon, when the ſap was flowing, 
the ouzing of it might be petrified by the air, and the tree e 
rotten and hollow. ſince that time. 


* 


Come Queries relating 'to Poland, and other Northern. Parts; 5 
anſcucred by M. Joh. Schefferus. Phil. Tranſ. N- 19. p. 350. 


M Shefferus conceives amber to be a kind of foſſil pitch, 
* whoſe veins lie at the bottom of the ſea; which in time 
becomes hard, and by the waves is thrown a-ſhore : It was hi- 
i therto thought, to be found in Praſſia only; but he aſſerts, that it 
mn is alſo ſound in Sweden, on the ſhore of the iſle Bior#a, and in 
oi the lake Melere, whoſe water is ſweet: To this M. Hevelius 
112 adds, that it is alſo dug up in ſubterraneous places, ſome Ger. 
zran miles diſtant from the ſea, 

11 That ſwallows plunge themſelves towards autumn into lakes, 
1 juſt like frogs ; and that they have been ſeen to be drawn out to- 
1 gether with fiſh i in a net; and heing brought to the fire, have 


100 thereby revived. 
vi That many animals grow white in winter, and recover their 
With own colour in ſummer ; that himſelf had ſeen hares, which about 


1 the beginning of winter and ſpring were half white and half of 

h their native colour; that in the midſt of winter, he obſerved them 

00 always white ; that foxes are white in winter, and ſquirrels 
00 greyiſh. 

"wy That fiſh are killed by being confined under ice, eſpecially in 

ponds and narro lakes, and where it is pretty thick, for Where 

it 
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i is thin, they die not ſo eaſily : Such fiſh as lie in ſlimy of 
clayey ground, die not ſo ſoon as others; he adds, that fiſh are 
ſeldom found dead in great lakes, becauſe the ice is wont to be 
broken, either by the force of the waves, or of the impriſoned 
vapour s. 5 CHE a 
That neither oil, not ſtrong brite of bay-ſalt is congealed 
into ice. = as My * x | | | 14 
That the froſt penetrates into the earth, two cubits of Stvedy® 
ells ; that ſtanding, waters freeze to three ells or more; but run- 
ning water, not ſo much; that neither rapid rivers, nor ſprings 
freeze at all; theſe latter ſeeming to be warmer in winter than in 


ſummer. 8 215 
A Method of transfuſirig Blood out of one Animal int another 
Dr. Lower. Phil. Tranf. N“ 20. p. 235. 
* H E method of transfuſing was firſt practiſed by Dr. Lower, 

and by him communicated. to the honourable Mr. Boyle, 

who imparted it to the Royal Society, as follows + e- 

Firſt, take up the carotid artery of a dog or other animal, 
whaſe blood is to he: transfuſed into an6ther, and ſeparate it from 
the nerve of the eighth. pait, and lay it bare above an inch; then 
make a ſtrong ligature on the upper part of the artery, not to be 
untied again: But an inch below, vi2, towards the heat, make an- 
other ligature of a running knot, to be looſened or ſtraitehed as 
there is occaſion; dra two threads under the artery between 
the two ligatures, and then open the artery and put in a quill 
and tie the artery very faſt upon the quill by the two threads 
and ſtop the quill, with a plug. Afterwards, make bare ths 
jugular vein in the other dog about an inch and an half long; 
and at each end make a_ ligature with a running knot, and be- 
tween the two knots draw under the vein two threads; then 
make an inciſion ih the vein, and put into it two, quills, one 
into the deſcending part of the vein, to receive the blood from 
the other dog and convey it to the heart; and put the ſecond 
quill into the other part of the jugular vein (which comes from 
the: head), out of which the ſecond dog's own blood fnuſt tun 
into diſhes, Theſe two quills being put in and tied faſt, ſtop 
them with a plug, till there be occaſion ta open them. 

All things being thus prepared, faſteh the dogs on their ſides 
ſo conveniently towards one another that the quills may go into 
each other. After that, unſtop the quill that goes down into the 
ſecond dog's jugwar vein together with the quill in the firſt dog's 
artery, and inſert them- into each other, Then flip the running 

THIS _ Inet, 
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— —— — 


1 


64 MEMOIRS of the 


knots, and immediately the Wood runs Kg ron through we 
quills, as through an artery. blood runs into the dog, 
unſtop the other quill coming 91 0 the upper part of his jugulat 
vein, firſt making a ligature about his neck,” ot compreſſing his 
other jugular-vein with the finger, and let his own blood run out 
at the ſame time into diſhes, as you perceive him able to beat it, 
till the other dog begins to cry and. faint and fall into canvo 
and at laſt dye by his ſide. Then take out bech the quills ou t 
of the dogs jugular vein and tie the, running knot faſt and Wie 
the vein aſujider, one ſugulat vein being fufficient to convey all 
the blood from the head and upper parts, by reaſon of a tar rhe 
anaſtomoſis, which is generally uſed for the opening of one ve 
into another, whereby, both the 0 Men ular veins meet about the 
larynx. This done, ſew in and _difmils him; 3; and the 
dog will leap from the Ae ant and ſhake himſelf and run away, 
as if nothing ailed him. | nn ap 
In performing thisexperiment theſe cirtumſtances ate to be * | 
ſerved. 1. That the animals be faſtened at ſuch a convenient dif 
tance, as not to ſtreteh the vein or artery, ele they" will not canvey 
ſo much blood. 2. If the pulſe fail beyond tlił at des, in the 92 
lar vein, which muſt be Cauſed by Veit let the 
ſage be opened with a probe, chat the Hd may dave its re 
courſe, . For the dog 125 bleeds into che other ; taving loft, much 
blood, his heart will beat fairitly and the inipulſe e of the blood Þ 
weaker. But to prevent” this inconvenience, you may bleed a 
great dog into a little, one; or elſe provide feveral dugs,. that 
when one begins to fall, another may ſupply his place. 
Inftead of a quill, a ſimalt crooked pipe of fifver or brafs, ſo 
* flender that the one end may enter into a quill, with a ſmall 
ol knob at the other end that is to enter into the vein or artery, for 
gli the better faſtening them' to it with 4 thread, for this Is more 
AT manageable than a guill. 
1 In theſe experiments of transfuſton, it may * conſidered that 
1 the blood of the emittent animal, may after a few minutes, run 
10 out with that of the recipient. In order, therefore, to he aſſured 
that all the blood of the recipient is run out, and none left but 
"hill the adventitious blood of the emittent; three or more dogs 
| may be prepared as before, and when one begins to leave off 
hy bleeding, proceed to the ſecond, and again to the third, and 
05 you will find the blood of the three animals will be received into 
10 that dne dog that is deſigned to live. 
nr It ſeems reaſonable to think that the exchange of blood will 
1010 not alter the nature and diſpoſition of the animal; though it 
were 
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were to be wiſh&'that that point were determined by experi- 
mers.” Phit cafe docs tiot ſsem tb be 'ah#logousto that pf graft- 
ing, where the cyons turn the ſap of the Rock into ity pwn na- 
ture; the fibres of the cyons ſtraining m/fych a mannet the juice 
that comes from the ſtem, as thereby do 4 it 1 re of 
the cyons; whereas in this trarisfulign,: there ems to be no ſuch 
percolatio of the 'blbod/ of. zfimakt, wheteby that of the one, 
ſhould be. changed into the nature of the ottter. 
- The-moft probable joe ptr ems; - 3 
auimal may live with the, blood of another; and co Y, 
that eh bs wink Wood! ot have bad blood, may be N 
with 2 fufficiect "quantity, and What is eee 
trans fuſion de often Kepeiles; by reafon df the quick expenqe that 
is made of blood. WA Need e eee ; «4x 

Heads of Inquiry for. Tutey. Phil, rank, Ne 20. p. 360. - 
1.  N What part of Turiiy the ruſm} fa kind: of earth uſed 
N I there tor taking away hair) th be found? Wherher thc 
Turk; pur it to. ah other uſe belites that of taking away Hair ? 
What are its* Kinds?” How: it is uſed in taking away, hair, aud 


ene IGNITE OE ice” 
N Whethe the T do not poly. take opiunt "themfdyes 
for inſpiring .ſtrerigfh und courage, ut give it Alſd 19 their 
horſes; camels and dromedaries when faint and fired in their 
travelling ? What the greateſt doſe of it is, and how prepared? * 
3. What are the effects not oily pf opium, but likewiſe of 
coffee, bathing, ſhaving their heads, uling rice, and hy they 
prefer that which grows Without watering, before wheat? r. 

4. How their Hama ſteel is made ànd tempered? 
- 5, What is their. Way of dreſſing leather,” which though thin 
and ſupple will Hold otit water 7 

6. What method mey ebſerve*in breeding thole "excellent 
hotfes, that are 16 highly eſteemed? © On 

7. Whether they be fo ikilful in poiſoning, as Is ſaid, and 
how. their poiſons arg, curable 4. . 8 
8. How the Armamians keep meat freſn and ſweet fo long? 

9. What arts or trade they haye worth learning ? __ _ __ 

10, Whether there be ſuch a tree About Boss F, called 
mouſlac, which yearly in December is cut down cloſe by the 
root, and in four or five months time eſhoots up again apace, 
_— leaves, flowers and fruit, which is only one apple at a 
Ume 

5 11. Whe- 


7 


# % 


Felix, there be grapes without any grains; and V many 
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11. Whether about Reame, in the ſouthern parts of Arabia 


of the inhabitants live to 123 years in good health! 
12, Whether there be any poiſonous creatures in Candia; and 


whether the ſerpents there be without poiſon ? 


13. Whether all fruits, herbs, earth, and fountains in the iſland 
of Cyprus are naturally faltiſh ; and thoſe parts abounding with 
Cyprus trees, are more or leſs healthful ? , 

14. The quantity of e in \ Cyprus, and how it s 
wrought? . 

15. Whether mummies be Ry in the Lands of Arabia, 

which are the fleſh of men buried in thoſe ſandy deſarts in tra- 


; 


yelling ; and how they differ in their virtue from the embalmed 
ones? 


16. Whether the parts about Conſtantinople and Aha, be as 
ſubject to earthquakes now as formerly; and whether the eaſt 
winds infeſt that city with miſts, and cauſe that inconſtancy of 
weather it is ſubject to? _ 

17. Whether the earthquakes in Zant and Cephalonia, be fo 
frequent as to happen 9 or 10 times a month ; and whether 
theſe iſlands be not very cavernous ? 

18, What is the height of mount Caucaſus, its poſition ? &c. 


19. With what declivity the water runs out of the Euxine 


ſea into the Propontis, and what depth, and if the many tides 
and eddies called Euripi, have any certain period? 
20. Whether the Caſpian empty itſelf into the Euxine ſea by 
any paſſage under ground ? 
- 21, What are the inland paſſages to China? a 

22. Whether the inſide of their aquæducts be lined with as 
good plaiſter as that of the ancients, and how. made? 

23. To make inquiry into- the monuments of antiquity with 
which that country abounds, and particularly the bigneſs and 
ſtructure of the aquæducts made about Cofantingle by Soly- 
man the magnificent ? Ge. | 


Optick Glaſſes made of Reck-Cryſtal, by Euſtachio Divini 
Phil. Tranſ. Ne 20. p. 362. 


T HOUGH it be commonly thought, that rock-cryſtal is 
not fit for optic glaſſes, becauſe there are many veins in it ; 
yet E. Divini made one, that proved very good, though full of 
veins, 


HM. Verney's 


* 
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M. Verney's Account of the Uſe of the' Grain of Kermes in 
| Dying. Phil. Tranſ. N* 20: p. 363. 

TRE Grain of kermes is an excreſcence growing on wood, 
and often on the leave of a ſhrub common in Languedoc, 

and gathered in the end of May and beginning of June, and 

full of a red juice; tis uſed in medicine and dying. For the latter 


uſe, they take the grains of kermes, when ripe, and ſpread them 


on linnen, and turn them twice or thrice a day to prevent their 
heating. And when there appears a red powder amongſt them, 
they are paſſed thro” a ſearce, and this to be repeated till they yield 
no more powder. At firſt, when the ſmall red grains are ſeen 
to come, they are ſprinkled with ſtrong vinegar and rubbed be- 
tween ones hands, and then formed into little balls expoſed to 
the ſun to dry. If this red powder ſhould be let alone without 
pouring vinegar, or ſome other acid upon it, every grain would 
yield a little fly; which flying about for a day or two, and at 
laſt changing its colour, would fall down dead, deprived of the 
bitterneſs, the grains, whence they are generated, are endued 
with. The grain being cleared of its pulp or red powder, is 
waſhed in wine and then expoſed to the ſun ; when well dried, 
it is rubbed in a fack to brighten it, and then put up in imall 
ſacks, putting in the middle ro, or 12 pounds of the duſt or red 
powder for a quintal. And accordingly as the grain affords 
more or leſs of that powder, it enhances or leſſens the price to 
the purchaſer. It is to be noted, that the firſt red powder which 
appears, iſſues out of the hole of the grain on the fide, where 
the grain adhered to the plant, and that which is about the end 
appears ſticking on the grain, has been alive in the huſk, having 


pierced its cover; tho? the whole whence it commonly iſſues, re- 


main cloſe ſhut to all appearance. 


A Method ta meaſure the Diameters of the Planets, and the 
Parallax of the Moon, by M. Auzout, Phil. Tranſ. Ne 21. 


Po. 3/3*! 


M. Auzout and Picard applied themſelves to take the diame- 


ters of the ſun, moon, and other planets, in a manner they 
thought preferable to any yet known, and which they could do to 
ſecond minutes, being able to divide a foot into 34000 or 30000 
parts, to. ſuch a degree of exactneſs, as not to come ſhort of the 
truth by 3 or 4 ſeconds. M. Azout found the diameter of the ſun 
in his apogæum, or greateſt diſtance from the earth, to be about 
31 m. 37 or 40 ſec. and no leſs than 31 m. 35. ſec. and that at 
preſent, viz, Dec. 28, 1666, in his perigæum, or leſſer diſtance 
: from 


r EI a. ad... 


fractions, which are 8 winter than ſummer, at the ſame 
height; and that the horizontal diameter cannot be eaſily, taken, 


1 
995 


4 


or perigæum. and in the moſt northerly ee be 


to the hour and altitude of the moon; and had this eclipſe hap- 
pened in the eyening, the contrary to this would have been 
the caſe; for the moon, in that eclipſe, which began in the 
morning, being higher about the end, than at the beginning, was 
nearer us, and conſequently muſt appear bigger; but if the 
eclipſe had happened in the evening, ſhe would be lower at the 
end, and therefore at a greater diſtance from us, and conſequently 
appear leſs; and if this eclipſe had been obferved in two different 
places, fuppoſe at one place in the morning, and in the other at 
noon, the moon would appear bigger to him that obſerved the 
echpſe at noon ; and ſhe muſt like wiſe appear bigger to thoſe 
who have a leſs elevation of the pole under the ſame meridian, 
decauſe the moon will be ſo much nearer them. 


Sir 


bl 
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$2 Gilbert Talbot Hunt of d Swediſh ſtone rohe yielils 
Sulpbur, Hitriil, Mum, and u Minium. i Phil. Tranſ. No 21. 
˖ p. 375 n vnimod q.] aid es tin 197170 5! 1 1000 
HERE is 4 ſtorte im Sweden of u. yellow colour, intermixt 
T With ſtreaks of White; as if cmpoſed of gold and ſilver, 
and heavyrwithal,: It is founq· in firm rocks, and runs in veing, 
on which they lay wood, and ſat. it? on fire. When the ſtone is 
heated, they caſt water upon it, to make fit rend, and then dig 
it up with larrocks. Afterwards.it is broken into ſmal.cf pieces 
and put into iron pots f the ſhape of figure 1. Plate IH. the 
mouth of one goihg into the other! One of theſe is placed 
loping in the cen on av iron fork, ſo that the mielted ſtone 
may ran into the other ſtanding at the mouth of the oven, and 
ſupported on an iron 3 the firſt running of the ſtone is ſulphur. 
What'temains of the burned ſtone is cartied out, and laid oh a 
high hill expoſed to the ſun and air for two years; then it takes 
fre of itſelf, yieleing a. thin blue flame, ſcarce diſcetnable in the 
day time, and leaving a blue duſt behind it, Which the workmen 
obſerve;* and matk With wooden pins. T 
carry into the Wwork-houſe;” putting it into great tubs of water to 
infuſe for about 24 hours. The water is afterwards boiled in ket- 
tles, as we do faltpetre, and put into cooling tubs, wherein croſs 
ſticks are placed, on which the vitribl faſtens like ſugar- candy. 
The water that remains after the extraction of the vitriol, is mixt 


Ine 


with an eiglith patt of urine and the lees of wood aſhes, which 


is again bolled very ſtrong, and being ſet to cool in tubs beſet with 
crols ſticks, and on them the alum faſtens. In the water which 
remains after the allum, is found a ſediment, which being ſepa- 


rated from the water is put into an oven, and wood laid upon it 
and fired, till it become red, which makes the minium, Where 


with they paint their houſes and make plaiſte. 
There is a kind of ſtone in the north of England, yielding the 
9. L cv: 


ſame fubſtances; except minium. 


4 Shower of Aſhes in "the Archipelago, by Capt. W. Badily. 


Phil. Tranſ. NO 21. p. 377. 82 


ECEMRER 6th, 163 1, riding at anchor: in the gulph of 


Holo; about 10 o' clock that night, it began to rain ſand or 


aſhes, and continued till 2 o'clock next morning: It was about 
wo inches thick on deck, ſo that we threw it over board with 
ſhovels, as we did ſnow the day before: We brought home the 


quantity of a buſhel of it, and preſented it to ſeveral friends, 
Vor. I. 01 ft Hus ;: un vi | elpe- 


is they dig up and. 
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eſpecially to the maſters of Trinity houſe. When the aſhes fell 
there was no wind ſtirring ; they did not only fall where we were, 
but likewiſe in other parts, as ſhips were coming from St. Fehr 
d Acre to our port, though at that time 100 leagues from us 
We compared the aſhes together, and found them both alike. 


QF the Salamander lag in Fire, &y N. seno. Phil, Tran 

wy Ns 2x. p. 377. | 

| M. Steno ſays, be was aſſured by a gentleman called Cor- 
0 


vini, that upon caſting into the fire a ſalamander brought 
m the ſndies, the animal preſently ſwelled, and vomited a quan- 
tity of thick ſlimy matter, which put out the adjacent coals, and 
thus fayed himſelf from the force of the fire for two hours, after 
which it lived nine months: That he had kept it eleven months 
without any other food, beſides what it took by licking the earth 
on which it moyed, and on which it had been brought out of the 
Indies: which at firſt was covered with a thick moiſture, that 
was afterwards dried up, but moiſtened by the animal's urine, 
After eleven months, the owner had a mind to try how it would 
do on Italian earth, but it died in three days after. | 


A Methid of obſerving the Lunar Eclipſes, by Mr. Rook. 
Phil. Tranſ. NO 22, p. 388. 0 


1 


CLIPS Es of the moon are obſerved for two principal 
ends.; one aſtronomical, that by comparing obſervations with 
calculations, the theory of the moon's motion may be compleated, 
and its tables reformed : The other geographical, that by com- 
paring the obſervations of the ſame ecliptic phaſes made in divers 
places, the difference of meridians or longitudes of thoſe places 
may be diſcovered, | 
be knowledge of the eclipſes and duration, the ſhadows, 
curvity-and inclination, &c. conduce only to the former of theſe 
ends. The exact time of the beginning, middle, and end of 
eclipſes, as alſo partial ones; and the beginning and end of total 
darkneſs, is uſeful for both. 

But becauſe in obſervations made by the bare eye, theſe times 
conſiderably differ from thoſe with a teleſcope ; and becauſe the 
beginning of eclipſes and the end of total darkneſs are ſcarce to 
be obſerved exactly, even with glaſſes (none being able clearly 
to diftinguiſh between the true ſhadow and penumbra, unleſs he 
has ſeen, for ſome time before, the line, ſeparating them, pals 
along on the ſurface of the moon) and laſtly, becauſe in. ſmall 
partial eclipſes, the beginning and end ; and in total ones of ſhort 

conti- 
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continuance in the ſhadow, the beginning and end of total dark- 
neſs are unfit for nice obſervations, by reaſon of the ſlow change 
of appearænces, occafioned by the oblique motion of the ſhadow. 
For theſe reaſons I ſhalt propoſe a method in obſerving lunar 
eclipſes, pecuſtarly adapted to that geographicat ene. 

Firſt, it ſhall not be practicable without a teleſcope. Secondly, 
the obſerver thall always have opportunity before his principal 
obſer vation, to note the deſtinction between the true ſhadow and 
penumbra. And, thirdly, it ſhall be applicable to thoſe periods 
of the 2 * wherein the alteration of the appearances ate moſt 
ſudden. For which purpoſe, let a ſelect number of the moſt 
eminent ſpots, diſperſed over the moon's ſurface, be pitched on to 
be uſed in all parts of the world, as the following called by He- 


A Halo et Madrid; by the Earl of Sandwich. Phil: Franf 
2165731;  N?:22.'p. 390. SViShgod, 
\ECEMBER 25th, r666, in the evening; there was à great 
Halo about the moon, whoſe ſemidiameter was about 2 

deg. 30 m. Aldebaran was exactly in the' north-eaft part of t 
circle, and the two Horns of Aries were ſurrounded by it on the 
ſouth-weſt and the moon was in its centre; About five or fix 
years before, viz. Voamber 21ſt, 166, an hour after fun-ſet; 
the ſame nobleman obſerved at Tangier, # great halo about the 
moon, of the ſame diameter with the former, and the moon was 
very near the ſame place where ſhe Was firſt obſ ewt. 
Toads and Spiders innoriaus, and the latter tinge Mater of d 

Shy Colour ; by Dr. N. Fairfax. Phil. Tranſ. No 22. p. 391. 
Redi, in No 9. p. 161 of theſe tranſactions, had affirmed, 
that animals reputed venemous, were indeed no poiſons 
when ſwallowed, though they 2 ſuch when immediately 


2 inſecting 
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neee the mak of blood; Dr. Fairfax confirms the fame thing,. 
by inſtances and experiments he himſelf had, ſeen, of ſpiders 
ſWallgwed, and thoſe of the rankeſt kind, without, * harin;; 
and he alſo mentions, ſome men that ne _ Without, 
receiving any hurt. = N 
The ſame gentleman, allo. rela! that mY rig lor in a. 
ſmall. glaſs of water, it tinged It mewhgt. f 2; KEY — 1 
that he was told, if a dozen of them Wete put im they 98 955 
oft a full azure. And it ſeems not mo eee ble, that. this, 
animal ſhould. yield a ſky-colour when pur TY Walde © A that, 
ene which i but zn inſ2t ach give + dne den 


ſteepeg in the lame lar... ting ods lo % e ni boty 
N on Anus by Di. Feen i SPAN Tant : 
'\3 eV. + 184 Ne 23. P. e V \ * yaa) ny 


n 3 4 


At. "King lege ihre. torts o F an AD 9155 "Commonly wighout. 
wings, ig, very! black 3 Aj ies WIR 15 GB: 6165, 
re embling; the colour. "Wall calleq 15 arte. Cie 
dwell a-patt in ſeparate bapk 87 tw e 50 ige 64400 1 
found together, there being pt. enmity. bei; Wet 

Upon Opening theſe banks er 1 hi 1005 2 
like rains of hne Wale 48 OF. 17 ty very 1. ah 
and ? you lay: a bit“ of i it OI 112 objeCt-plate.c c 7570 mee 
and open it With the point of 7 4 Heegle ohh .MA y dil err 0 
pute, white, and clear appearances in di 1 ra nes: feſem- 


bling the eggs of the leſſer fort of birds, and as clear as a fits 


bladdet ; this very ſubſtance be found ih the bodies of rhe Ant 
themſelves, and he takes it tu be the trus ant's eggs: They are ob- 
ſerved. to. lie in numbers upon it; and in 2 hitte Time eve ꝗ 

m becomes a little worm, without any qitcernable motion bu 
dy a few days more, they qiſcover a feghe motion vf flexion as 
extenſion, and theg;they. begin to look yellpwith, and hair yo 
ſhape reſembling, a ſmall maggot and ſo;xetaining, tat. 
1 almoſt as dig; as an ant, qvith every one a black — — 

chem: Then they get: A whitiſh and oval film all over them; for 
which, reaſon, I ſuppoſe they ar eommoly called ants eggs, tho” 
they are not properly ſo: Some pf them he opened, and ſound a 
maggot only; in others, a maggot beginning to put on the ſhape 
of an ant about the head, with two little yellowiſh ſpecks, i in.the 
place of the eyes ; in others, he found a further progreſs, ag.being 
furniſhed with every thing to complete the ſhape bf an ant, 92 
wholly tranſparent, except the eyes, which are then as blackgd 


black bugles : But when they newly put on this ape he cob 
never 
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never r diſcern. the leaf motion, in any one part of the little ani- 
mals, which may be owing to the weakneſs of their fibres; for 
afterwards when they turn browniſh, they have ſtrength to ſtir all 
their members2, Upon; carefully.opening; ſome of theſe reputed; 
eggs, he toak,out of feveral of them perfect and complete ants, 
which, immediately crept about, only differing from other ants, 
in, the feeble mqtion t their om; And this is a/ proof, that the; 
fim only all. ce. maggqt while fhe is transforming into an 
anty;and ll the is fit.t0 1er herſelf; The black peak be 
arp to be eee of che body of the maggot in its tranſ- 
40 0 1 becomes an ant; the ſpeck diſappears. 
ws 7 ob yable L Bt Fo a 8 5 up ne pa 2 
princi L Gare is.19.lecure:t them out of ſight, 
$a hy ing abe lexerpl;: for s of. Fic of TN ang beaps 3 
and they know their young. lo! wel ab it-is, not poſſible to de- 
oe the, 510 ene among, pen ane beer le: ap re: 
wheat | brea: Par ot as nt © git 
15 4 fu q 7p jog they bring up EY of the: JORng: 
(i at ate 15 72 7 he TOP of the, banks, for the 
Hart. ON 1 5 de. th ele Te five on ſix in the after»; 
— Buf towards ſeven or e at 5 15 if it be 7 5 likely) 
to, rain, you, may dig a foot TOES u can: ind, the © 
Ants are the pringpal 7 at 15 ſants and, pn. 
bath z wild, and ta ſeveral. weeks ; and the chief reaſon, 
why. many find it.ſo An to, rear up theſe birds, is, that ei- 
ther ey. giye them too ſparingly.of this food, or ſuffer them tg 
faſt too long, not coplidering,: that as {gon as "tis day-light, they 
will look out ſor it, and if the gn bong it, will in a few, hours, 
become faint, and. weak: Yet when theſe, birds are not kept ſweet, 
and their water is not often ſhifted, Go their, food is bad, as muſty, 
corn, Sc. and thus grow. Ack, a ants, * not always recover them; 
but you mult. aye recourſe, to mille peges. and, earwigs, either of- 
Which do well, but! both together better: 3. given in a large quan- 
tity, twire or; thrice, a day, 3 alſo keep their houſe 
clean, and give them. Hyeet corn, and, ſhift their water twice a 
day, and not let them out, till the dew is off the ground: let them 
baſk in ſand, -partly, in the ſun, partly a litde . and er 
them up in a warm LS hal before Jun: ſet- ry | 


7 be Directions for Seamen explained. Phil, TFranſ. No 24. p. 435. 


0 find the vafiälion of the ricedle. | At land, where, by the. 
help of good fixt dials and other proper inſtruments, the 


preciſe meridian of a place may be known, it is eaſy to find the 
needle's 
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needle's variation, and that different ways; as by applying the 
needle, c. to the ſhadow of a thread hanging be eur 
when the ſun is in the meridiatr, or, to the meridian line; the 
fide of a fixt horizontal dial, Cc. But at ſea, as the meridian 
cannot be eafily found to 2 tolerable exactneſs, the finding the 
variation is more laborious and difficult. The height of the pole 
and fun's declination being known, a large ring dial, with 4 
compaſs or needle fixt to ity meridian below, may go neat to 
ſhew the variation; for, when it is ſet to the preciſe hour ànd 
minute of the day, its metidian ſtands true, and fo ſhews how 
far the needle varies from it : But as ſuch” dials are rarely juſt, 
they are not much to be depended bn : Inffead of which, the 
following method may be nfed, vix. Find the ſun's azimuth 
diſtance from the meridian tome houts before or after noon, i. e. 
by how many degrees, Qt. of the horrizott the ſan is diſtant frotii 
it; then find the ſun's magnetical azimuth, or its diftance front 
the meridian ſhown by the needle, and the” difference of theſe 
two is the needle's variation: In order to find the ſun's true azi- 
muth, its declination, altitude, and the eleyation of the pole muſt 
be known ; to do which accurately, conſtitute a ſperical e 
triangle of the three complements, of the fun's declination alti- 
tide, and height of the pole, and then finding the angle at the 
zenith, ſubtract it from 180, and the remainder is the fun's true 
auimuth; which being found; as alſo the rhagnetical 'azimiuth, 
ſobtract the leſſer from the greater, and the difference is the 
variation: I the magnetical azimuth be leſs than the other, then 
the variation is on the ſame ſide with the fun, if greater, on the 
other fide; to find this variation by the ſtars, no more is requi- 
ſue, than to find out the true north, or meridiart, and compare 
the needle's poſition with it: It may be proper to uſe both ſun 
and ſtars in this problem, to attain to the greater certainty. _ 
The dipping needle is to be employed as often as the former 

problem is to be folved : As to the manner, all that is neceſſary, 
is to hang the circle, in which it moves, perpendicularly, and to 
turn it till it is juſt in the magnetical meridian, Where it dippeth 
moſt, and the degree of its depreſſion under the horizon is to be 
ſet dow in a table. See Plate III. Fig. 2. Sa ed + 7 
To ſound the depth of the ſea without a line: Take a globe of 

fir or maple, or other ght wood (fee Fig. 3.) as A; let it be 
well. ſecured, , by varniſh, pitch, or otherwiſe from imbibing 
water; then take a piece of lead, or ſtone D, conſiderably heavier 
than will fmk the globe; let thete be a long wite ſtaple: B, in the 
ball A, and a ſpringing! wire C, wick a bended end F, 0 
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the ſaid ſtaple, preſs in with your fingers the ſpringing wire on 
the benged end; and on it hang the weight D, by its hook E, 
and ſo see and all ſink gently into the water, in the poſture 
repreſented by the figure, the weight D touching firſt the bottom, 
is thereby ſtopt; but the ball, by the impetus acquired in de- 
ſcending, being carried downwards a little, after the weight is 
ſtopt, ſuffers the ſpringing wire to fly back, and thereby ſets 
itſelf at liberty to re- aſcend: And, by obſerving the time of 
the ball's ſtay under water, by a watch, good minute glaſs, 
or beſt of all by a pendulum vibrating feconds, and with the 
help of ſome tables, any depth. of the ſea may be known: 
In ſome of the trials that were made with this inſtrument, 
the globe being of maple wood, well pitched to prevent its 
ſoaking, was 5 73 inches in diameter, and weighed 2 f pounds; 
the lead of 4 £ pounds weight, was of a conical figure, (but 
noy it is uſed of a globular form), 11 inches long, with the 
ſharper end downwards, T 2; m diameter at bottom: And in 
thoſe experiments made in the Thames, in 19 foot water, there 
paſſed between the immerſion and emerſion of the globe, 6 ſe- 
cands ; and in 10 foot water, about 3 f ſeconds; and from ſuch 
experiments, it will be eaſy to find out a method to calculate any 
depth from any time of the globe's ſtay under water; for in- 
ſtance, if in 20 fathoms, meaſured by the line, the globe con- 
tinue under water 15 ſeconds; then if it ſtay 700 ſeconds the 
depth will be 933 fathoms and 2 feet, if the ball be ſuppoſed to 
move equal ſpaces in equal times: In the abovementioned expe- 
riments in the Thames, it was found that there was no difference 
in time between the ſubmerſions of the ball at the greateſt depth, 
when it roſe ſeveral yards from the place where it was let fall, 
being carried by the current of the tide, and when it roſe only 
at a yard's diſtance. 

An experiment made with a lead, whoſe iron hook was faſ- 
ſtened a-top, ſee fig. 4. ſucceeded very well, and the ball re- 
turned in 34" Z ; but on account of the current, it could not be 
perceived, when the lead touched the bottom. This lead being 
let down without a line, the ball returned in 32” 3. Another 
trial was made with a line, and the point of the lead was. bent, 
as in fig, 5. and the ball returned in 34”. The fame let down 
without a line, the ball returned in 6 or 7 vibrations, which 
ſhowed it did not reach the bottom: In an experiment with a 
lead, whoſe nail was ſet a-wry, fig. 6. the ball returned in 34”, * 
and the depth was afterwards found to be juſt 14 fathoms. 


The 
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The ſtrength of the winds is meaſured by an inſtrument, re- 
preſented by fig. 7. which being expoſe to the, wind, with its 
flat fide right againſt it, the number of degrees upon the limb 
AB, to which the wind raiſes the flat ſide, C D, ſhews its-force, 
in proportion to the reſiſtance of the flat ſide. 

The glaſs-phials, for meaſuring the different” gravities of ſalt 
water, is to be made with a very narrow neck, and when, almoſt 
full, the water is to be put into it by drops, fit can hold no 


F 


4 


more, drying well the phial before it is weighed, after taking 


1 


18 


draws down the bucket; the reſiſtance of the water keeps up 
the bucket in the poſition C, whereby the water has, all the 
while the. bucket is deſcending, a clear paſſage through ; where- 
as, as ſoon as the bucket is pulled upwards by the cord F, the 
reſiſtance of the water to that motion beats the bucket down- 
wards, and keeps it in the poſition G, whereby the . included 
water is kept from getting out, and the ambient water from get- 
ting in, Ka To, dt” 

By this veſſel the nature of ſea water at ſeveral depths may be 
known, and whether it be ſalter at top than bottom, and that 
in different climates whether ſweet water may be found in ſome 
places of the ſea, as John Hugh van Linſchoten affirms in his 
Eaſt India voyages, that in the Perſian Gulph, about the iſland 
Barem or Baharem, ſweet water is fetched up at the depth. of 
four or five fathoms, | | 


De 
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transfuſion of the Blood of a Calf into a Sheep by the Veins only, 
| Phil. Tranſ. N® 25. p. 449. 

HIS was firſt practiſed by Dr. Edmund King and the 
| T ſucceſs thereof in two experiments he communicated to the 
Royal Society, as follows: He took a calf and a ſheep, both 
of the larger ſort, and having prepared a jugular vein in each, 
he inſerted his pipes and quills, as uſual, both in the jugular 
vein of the calf deſigned to be the emittent, and in that of the 
ſheep, intended for the recipient: Then he let out 49 ounces of 
blood, avoirdupoize weight, of the ſheep, before it received any 
other blood; about which time concluding the ſheep to be faint, 
and finding the blood run ſlowly, he ſtopt the vein of the ſheep 
and unſtopt the pipe in the calf, letting 10 ounces run out into 
a porringer: Then he conveyed pipes from the emittent calf 's 
vein into the recipient ſheep's vein; and ſuppoſing - that the 
ſheep had received more blood than it had loſt, he ſtopt the 
current of blood from the calf, and cloſed alſo the ſheep's vein ; 
and untying her, ſhe went about and appeared to haye as much 
ſtrength as ſhe had before the loſs of her own blood. 


Transfuſing the Blood of a mangey Dog, ints a ſound ont, by Mr. 
T. Coxe. Phil. Tranſ. NO 25. p. 451. 


R. Coxe procured an old mungrel Cur, all over mangey, 

of a middle ſize; and having, ſome hours before fed him 
plentifully with cheeſe parings and milk, he prepared his jugular 
vein; then he made a ſtrong ligature on his neck, that the venal 
blood might be emitted with the greater impetus: After this he 
took a young land- ſpaniel, about the ſame bigneſs, and prepared 
his jugular vein likewiſe, that the deſcendant part might receive 
the mangey dog's blood, and the aſcendant diſcharge his own 
intoa diſh ; he transfuſed about 14 or 16 ounces of the blood of 
the infected into the veins of the ſound dog; by this experiment 
there appeared no alteration in the ſound one, but the mangey 
dog was in about 10 days, or a fortnight's time, perfectly cured ; 
and poſſibly this is the quickeſt and ſureſt remedy for that diſeaſe 


both in marfgheaft. 


The re-uniting the ſeparated Bark of a Tree, by Dr, Merret. 
Phil. Tranſ. N® 25. p. 453. 

N the middle of March, the Doctor made an inciſion in the 

rinds of aſn, and of the tree improperly called ſycamore. The 


firſt ſection of each of the rinds was ſquare, whereof three ſides 
Vor. I, L | were 
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were cut, and the fourth uncut. The ſucceſs was, that the whole 
bark did unite, by binding it with packthread, leaving a ſcar in 
each of the cut fides : Then he cut off, and ſeparated entirely 
from the tree, ſeveral parts of the bark, ſome ſhallower, leaving 
part of the bark on, others to the very wood itſelf, and ſome of 
them he bound cloſe with packthread, all which were ſeparated 
and a new rind ſucceeded in their place, Some he covered over, 
beyond the place of inciſion, with a diachylon plaiſter, and 
faſtened them with packthread. All which, thus bound and 
plaiſtered, in three weeks time, were firmly united to the tree. 
But tying the fame about Michaelmas, and in the winter-ſeaſon, 
no union could be made of the bark; becauſe, as he ſuppoſes, 
the ſap mounted not ſo vigorouſly, nor in ſuch plenty, as in ſpring, 


To recover Cherries almo/# withered, by Dr. Merret. Phil. 
Tranſ. No 25. p. 455. 

A® NO 1665, the doctor made the following experiment on 

three may-cherty-trees, planted in a rich mould, near a 
ſouth wall, and ſhaded from the ſun, by a high building, till the 
beginning of March ; and then being high, and ſhining ſtrongly 
upon them, the fruit conſtantly withered : But this year, the 
ſeaſon being very hot and dry, he bared the roots of one of them, 
by digging about it, and watered it morning and evening with 
about a gallon of water, for a fortnight, before the cherries came 
to redneſs ; and the fruit became full and good ; the other two 
trees that were neglected, had moſt of their fruit withered. 
Now to proſecute this experiment further, he dug about one of 
the other trees, and watered it daily, like the former ; in a 
week's time, the fruit, that was quite withered, fell off, and the 
reſt that was not ſo, throve exceedingly ; the other tree, that 
was not uſed in this manner, had not any of its fruit come to 


pertection. 


The American Aloe, with indented Leaves; by the ſame. Ibid, 

N NO 1656, this aloe weighed 21 ounces, 6 drams, 2 grains ; 

its colour was a pale green, conſiſting of II leaves, it was 
bound about with a red dry cloth, and hung up, without oil, in 
the kitchin : In a whole year, it Ioft 2 ounces, 3 dram, 24 grains; 
the ſucceeding year being drier and hotter, it loſt 3 ounces, 2 2 
ſcruples ; and more than double in the fix colder, than the fix 
hotter months: He kept it in about five years, and it decreaſed 
in about the ſame proportion : And in 1660, hanging it in a cold 


garret, it died: He obſerved that every year two of the greater 
leaves 


c ee N = vo 


Rorar SociInTY. 79 


leaves firſt changed colour, and withered ; and every ſpring; 
there ſucceeded two freſh and green ones, of the bigneſs of the 
preceeding, ſo that be always had the ſame number of leaves : 
And they were freſher and greener, and not ſerrated, or indent- 
ed, and thicker alſo, in proportion; from the growth of theſe 
leaves, it may be probably inferred, that there is a circulation of 
the Succus nutritius, or nutrious juice in this plant ; for how 
is it poſſible, that the roots, continuing as firm and as ſolid as at 
firſt, ſhould ſupply ſo much nouriſhment, as to produce new 
leaves, unleſs the faid nutritious juice returned from the old de- 
cayed leaves into the root, and ſo produced new ones? | 


An Account of Mr. Gaſcoigne's Micronitter ; by Mr. R. Town- 

| ley. Phil. Tranſ. NO 25. p. 457. | 
R. Townley obſerving, in NO 21. p. 373 of the Tranfac- 
tons, a hint of a method of M. Auzout's, of dividing a 
foot nearly into 30000 parts, and thereby taking angles to a great 
exactneſs, informs the world, that he had found by ſome ſcats 
tered papers of one Mr. Gaſcoigne's, that before the late civil 
wars, he had not only deviſed an inftrument of as great a power 
as M. Auzout's, but had alſo uſed it for ſome years, for taking 
not only diameters of the planets and diftances on land; but alſo 
for finding the moon's diſtance, ſrom two obſervations of her 
horizontal and meridional diameters ; which Mr. Townley the 
rather mentions, becauſe the French aſtronomer eſteems himſelf 
the firſt, who thereby undertook to ſettle the moon's parallax. 
Mr. Townley adds, that the machine is ſmall, not exceeding in 
weight and bigneſs an- ordinary pocket watch, and dividing a foot 
into 40000 parts, by the help of two indexes, the one, ſhewing 
hundreds of diviſions, the other, diviſions of the hundred ; that 
every laſt diviſion, in his ſmall one, contained +'s of an inch; 
and that he had taken land- angles ſeveral times to ene diviſion, 
tho! it be very hard to come to that exactneſs in the heavens, be- 
cauſe of the ſwift motion of the planets ; but in order to remedy 
this, he himſelf had diviſed a ret, that was eafily made, and 
very manageable ; he further adds, that he was in poſſeſiton- of 
the very firſt inſtrument Mr. Ga/coigne made; beſides two others 
that were more perfect, and which he would have ſtill further 
improved, had he not been unfortunately flain in his majeſty's 
ervice, 
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The Nebuloſa in the Girdle of Andromeda; and an extraordi- 
nary Star in the Neck of the Whale; by M. Bullialdus. 
Phil. Tranſ. N 25. p. 459. | 


NY ANUARY 1667, the Nebuloſa in andromeda's girdle, 
which may be ſeen by the naked eye, appeared much more 
obſcure than the year before. | 
January 20th, 1667, at night, 6 h. 3o', the ſky being pretty 
clear, the ſtar in the neck of the whale approached to the bigneſs 
of one of the fixth magnitude, and grew afterwards bigger. 
February 12th, 6 h. 30', it was equal to a ſtar of the fourth mag- 
nitude. Feb. 24th, 7 h. it appeared like one of the firſt mag- 
nitude, ſhining very bright. Feb. 26th and 27th, it appeared ſtill 
to increaſe. - | 
To this M. Hevelius adds, that he found, Jan. 23d, a little 
ſtar of the 6th or ſeventh magnitude about the ſame place, where 
the ſaid new ſtar is wont to appear; but that then it ſeemed nat to 
be the genuine new ſtar, but another preceeding the new one, and 
whoſe longitude Anno 1660, he defined Aries 250, 43', 30, and 
latitude, 149. 41', 32”, ſouth. Feb. ad, it appeared very bright 
and when'the Moon ſhone, of the bigneſs of that in the whale's 
mouth or Nodo Lini, from which time it was always obſerved 
to grow bigger. March 13th, he ſtill found it exceeding bright, 
but could not accurately determine its magnitude by. the naked 
eye, on account of the vivid twilight and the lowneſs of the ſtar, 


A Communication of the Ductus Thoracicus with the emulgent 
Fein; by MH. Pecquet, Phil. Tranſ. NO 25. p. 461. 


N diſſecting a woman who died a few days after being brought 
to bed, M. Gayant diſcovering the Ductus Thoracicus on 
the 7th and 8th vertebra's of the back, inſerted a quill into the 
Ductus, and upon tying it on the quill, and blowing into it, the 
inflation reached the ſubclavian vein, and the wind eſcaped at 
the Cava aſcendans, which had been cut in making the demon- 
ſtration of the heart, but upon compreſſing both the Vena cava 
and Ductus Thoracicus, and on M. Gayant's blowing a-freſh, 
the wind had another way to eſcape, and the left emulgent vein 
was found inflated ; and from the emulgent, the Cava was filled to 
the /hacs ; this wind ſeemed to come from the left kidney, and 
to infinuate itſelf into the emulgent vein, and thence into the 


Cava: Upon ſlitting the Cava at the emulgent, and then blow- 


ing into the Ductus Thoracicus, he obſerved the wind, that 
felled the emulgent, eſcape at the ſlit in the Cava. Thie expe- 
rimept 
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riment made him judge, there was a communication of the Ductus 
Thoracicus with the left kidney, or at leaſt with the emulgent 
vein in the body of this woman: To make this clearer, the 
jungs of the left cavity of the thorax were removed, and M. Gay- 
ant did blow into the Ductus Thoracicus, whilſt the vein and 
Ductus were compreſſed on a third vertebra; and the wind was 
obſerved to inſinuate itſelf under the pleura about the fourth verte- 
bra; which made him conclude there was a communication under 
the pleura from the Ductus Thoracicus to the emulgent vein; 
becauſe the wind got in, on the ſide of the kidney, into the emul- 
gent vein, and come out at the hole of the Cava, that had been 
made in the firſt experiment: This channel of communication was 
perceived to come from the Ductus Thoracicus at the fourth ver- 
tebra of the back; and that he might be the ſurer of this, the 
Ductus was compreſſed on the fifth vertebra of the back, and 
blowing into the quill, which was upon the ſeventh, the wind 
paſſed neither to the kidney nor emulgent vein ; whence it was 
concluded that the communication was not below the fifth ver- 
tebra: The compreſſing the Ductus and Vena Cava on the third 
vertebra, the emulgent ſwelled, upon blowing into the quill ; 
which gave grounds to think, that the part of the Ductus, that 
communicated with the emulgent, was between the third and fifth 
vertebra of the back; and to be aſſured of this, the Ductus was 
ſlit upon the third vertebra, and blowing into it, the wind came 
out at the axillary vein, and aſcending Cava; but the emul- 
gent ſwelled not at all: There was a fourth experiment, which 
ſeemed very curious, 97z. upon blowing into the Horta, all 
whoſe branches, that had been cut, were tied up, it ſwelled im- 
mediately, and the emulgent artery was inflated at the ſame 
time, without affecting in the leaſt the emulgent vein ; which 
ſhews, that blood often paſſes where air does not; for the blood 
of the emulgent artery, returns through the emulgent vein into 
the Cava ; there was another proof of this in the lungs of a wo- 
man, where the air that was propelled into the Vena arterioſa 
returned not through the Arteria verſa, into the left ventricle 
of the heart. 8 


A Deſcription of Granaries, Phil. Tranſ. NO 25. p. 464. 


HE twelve companies of London, and ſome other compa- 

nies and private perſons, have their granaries at the bridge- 

houſe in Sourhwark, They are built on two fides of an oblong ; 
one whereof ſtands north and ſouth, and neat 100 yards long, 
Whoſe lattice windows look north-eaſt ; the other fide may be 
about 


— 
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about 50 yards long; the windows face to the north, and the op- 
poſite. ſides have no apertures. All the Windows are about a 
yard high, without any ſhutters, and run on in a continued ſe- 
ries,, with very ſmall partitions, ſufficient only to nail the lattices 
to. Each of the granaries is three or four ſtories high; the 
garret windows are jetty-wiſe, at a yard's diſtance from each 
other, glazed out of the tiles. The ground or loweſt ſtory, 12 
foot from the ground, is uſed only for a ware-houſe, c. If the 


' firſt ſtory was built on ſtrong pillars, fortified with ſpikes of iron, 


that no vermin might get up, it would make that ſtory fitter for 
drying of corn: The other ſtories, made for granaries, are about 
fix yards broad, and a little more than ſix foot high. The up- 
permoſt or garret granary to the top or angle, much more. In 
the middle of each, from the ſides, at eight or nine foot diſtance, 
there isa ſtrong poſt ; and all the timbers are made very ſtrong, 
to ſupport the great weight of the grain. The boards EY 
made of ſound oak, two inches thick, and cloſe jointed. In ſome 
places they put iron-wire of ſo narrow meſhes, in all the inſide of 
their rooms, two or three foot deep, that neither rats nor mice 
can get through them. Others, for the fame purpoſe, raiſe on 
all fide boards of timber, and faſten others to their top; for, 
beſides the deſtroying the grain, the excrements and urine of 
theſe vermin, make them apt to corrupt and breed weevils. 
What is mainly to be confidered in building theſe granaries, is 


the making them ſtrong, and expoſing them to the moſt drying 


winds. | Wy” 

The ordering of the corn in Kent, is in this manner; after 
threſhing, it is thrown in ſhovels from one fide of the room to 
the other, and the greater the diſtance, at which it is ſhot, ſo 
much the better for ſeparating the duſt, and other impurities, 
which will fall in the middle between the two heaps of corn; 
after this they ſkreen it. When the grain is firſt brought into 
the granaries, it is laid about half a foot thick, and turned twice 
a week, and once in that time they ſcreen it ; and this for two 
months: After that, it is laid a foot thick, for two months more, 
turning it once or twice a week; and they ſkreen it according to 
the drying ſeaſon, ſeldomer or oftener ; in five or ſix months it is 
raiſed to the height of two foot, and turned once a fortnight; and 
{ſkreened once a month, as there is occaſion. In a year, they lay 
it two. and a half or three foot deep, and turn it once in three 
weeks, of a month, afid ſkreen it proportionably. After lying 
two years, or more, they turn it once in two months, and ſkreeh 
t once 2 quarter, according to its brightneſs, hardneſs, and oo 
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neſs: The oftener theſe two things are done, the better the grain 
proves. They leave an empty ſpace about a yard wide on all 
fides of the room, to turn the corn into it, as often as it is need- 
ful: They likewiſe make two ſquare holes in both the ends of 
the floor, and a round one in the middle, by which the corn is 
conveyed from the upper into the lower rooms to air and dry it 
the better. The ſkreens are made with two partitions, to ſepa- 
rate the corn from the duſt; which falls into a bag, and when 
ſufficiently full, is thrown away, leaving the good corn behind. 
Corn has been kept for 32 years in the London granaries; and 
the longer it is kept, the more flour it yields, in proportion to 
the quantity of the corn ; and it makes the purer and whiter 
bread, the ſuperfluous humidity only evaporating, 

Dr. Poll obſerved at a meeting of the Royal Society, that 
they kept corn at Zurich in Switzerland 80 years. 

The granaries of Dantzick are generally ſeven ſtories high, 
and ſome, nine; with each a funnel, for the corn to run down 
from one floor to another, thereby faving the labour and charges 
of carrying it om; All the granaries are ſurrounded with water, 
whereby ſhips may lie cloſe to them, and take in their Jading : 
No houſes are fuffered to be built near them, in order to pre- 
vent fire. 

The granaries of Muſcory are made under ground, by digging 
a deep pit, of almoſt the figure of a ſugar loaf, broad below, and 
narrow a- top; the ſides well plaiſtered round about, and the top 
cloſe covered with ſtone : They are ſo very careful to have the 
corn well dried, before they put it into thoſe ſubterraneous gra- 
naries, that when the weather does not ſerve to dry it, they heat 
their barns by the means of great ovens. 


Experiments to determine the point-blank Diſtance, the Charge 
of Powder, and beſt Size of Guns; by Sir Rob. Moray. 
Phil. Tranſ. Ne 26. p. 473. 


J. O know how far a gun ſhoots point-blank, that is, near 
the level of the cylinder of the piece. 

On a fit plat- form, place and point the gun at a mark as large 
as the bullet, at the diftance of 50 or 60 yards or more, that the 
under fide of the mark may be in the ſame level with the under 
fide of the cylinder of the piece: Then between the gun and the 
mark, at proper diſtances, faſten pieces of canvas, ſheets of paper 
paſted together, or the like, on ſtakes fixt in the ground ; ſo that 
the under ſide, being level with the horizon, may juſt touch the 
viſual ray that comes from the eye to the upper fide of the mark, 

when 
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when it is in the line drawn from it to the upper ſide of the cy- 


linder of the gun; the canvas being ſo broad and long, that if 
the bullet paſs through it 2 or 3 foot higher than the level of the 
mark, or on either hand, the hole it makes may ſhew, how 
much it flies higher than the level of that Place. If the bullet 
fall lower than the mark, and touch not the canvas, the gun 
may be raiſed a little, and ſo on, till the bullet hit the mark; if 
it fall as high as the mark, and cut the canvas, the mark and 
canvas may be brought nearer the gun; but if it fall as high as 
the mark, and cut not the canvas, the mark may be removed to 
greater and greater diſtances. _ 

If this experiment be made for greater diſtances and elevations 
of the piece, and theſe diſtances meaſured, and then all randoms, 
or elevations above theſe likewiſe meaſured ; the diſtance of an 
object, to be ſhot at, being known, good gunners may undertake 
to hit a mark, be the diſtance what it will, ſo it exceed not the 
reach of the gun, 

I. What quantity of powder is the juſt charge of any piece, 
ſo as to ſhoot fartheſt, and all the powder to take fire? 

I. Elevate the gun to a mean random, as of. 20® or 25 and 
ſhoot with the ordinary charge of powder, in ſome convenient 
place, where the fall of the bullet may be eaſily ſeen ; and mea- 
ſure the diſtances with a chain between the hole made by the 
bullet and the muzzle of the gun. 2. Then inſtead of a full charge 
of powder, take #7 part leſs, or ſome ſuch proportion, for the 
next trials, 3. For a third, fourth, or more trials, diminiſh till 
the quantity of powder, by s at a time, till the ſhot be conſi- 
derably ſhorter than at firſt. 4. Then take 73 more than the firſt 
charge, and do all things elſe as before, and ſo increaſe ſtill the 
quantity of powder in the ſame proportion every new trial, till 
you find the increaſe of the charge does not make the piece ſhoot 
farther ; only overcharge not, ſo far as to endanger the gun. 
5. Three or more ſhots to be made with every different charge, 
and at each ſeveral trial. 6. The firſt ſhot being meaſared the 
reſt may all be meaſured from it. 7. The gun is to be pointed 
each time to the ſame mark, that the ſhot may all fall in the 
fame line, as near as poſſible. 8. The Powder, which ought to 
be all of the ſame goodneſs, muſt he exactly weighed each time 
the piece is charged. 9. The powder and ball is to be rammed 
home equally at each ſhot ; though the looſer the powder lies, it 
fires the better. 10. When the true charge of a piece, that ſhoots 
fartheſt is found, M. de Son's contrivance of a wedge may be 
tried, to make it ſhoot ſtill farther ; which is a piece of wo 

8 wit 
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with one end, when thruſt home, reaching the breech of the 
piece, and the other ſtanding farther out than the outſide of the 
dullet when rammed to its place; and let it be about an inch 
broad, and thin, the length of the wadd before the bullet, where 
it is to have a ſhoulder, from which forward to the end, it is to 
de cut a-ſlope, like a wedge; of ſuch a thickneſs in the place 
where the centre of the bullet is to be, that making it ſtick the 
faſter, the powder may find the greater reſiſtance, and drive it out 
with the greater force. 11, For the ſame purpoſe, a wooden 
tampion may be uſed, in length ſomewhat more than the diame- 
ter of the gun, and hollow towards the bullet, ſo as to fit it; 
and either flat or rather hollow towards the powder, and ſerve 
inſtead of wadding : Theſe and ſuch other contrivances, will 
probably render the effect of the powder greater, than other- 
wiſe it would be. 12, The ſtrength of the powder muſt be exa- 
mined by a powder- trier, that raiſes a weight, ſuch as that con- 
trived by Dr. Heot. 13. The ſame bullet, if it can be had is to 
be uſed, till its figure be marred ; elſe another of the ſame hze 
and weight, as near'as pollible. 14, Obſerve the ſtrength and 
poſition of the wind, and at what point the mark ſtands from 
the gun, at each diſcharge; as alſo what effect the wind has 
on the bullet. 15. Obſerve the figure, dimenſions, and weight 
of the gun, carriage and wheels; and let the latter at every ſhort, 
be put in the very ſame poſition ; ; the platform be very level; 
and let every thing be exactly recorded in a book. 16. After all 
other experiments are, made, every piece may be tried with the 
right charge of powder, and at each time weights may be laid 
on the carriage, till it recoil not at all, obſerving how far the 
bullet goes, and how much lefs than the full charge will ſerve 
to ſhoot the bullet, when the piece is fixt, than when it recolls 
freely. 17. Upon finding the true charge, the del random is 
to be fought for, by trying all randoms. 

III. To know what gun ſhoots fartheſt. 

I. A gun of culverin-bore, but much longer, double the ordi- 
nary length may do very well, is to be placed as in the preceeding 
experiments, and with the ordinary charge of a culverine; or ra- 
ther that quantity, which by the former trials will be found the 
beſt ; and after diſcharging, the fall of the bullet is to be marked, 
and the diſtance to be meaſured. 2, Then try leſs and greater 
quantities of powder. 3. Cut off two Inches of the muzzle with 
2 ſaw, and put theſe pieces, on the carriage, or their weight in 
lead, that the recoil may till be the ſame: cutting off for new 
trials, till the ſhot begin to fall ſhorter than before. 4. 'T he ſame 
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may be done with guns of different bores. 5. The long guns are 
: to be made without any ring about the muzzle. | 
. Magnetical Experiments ; by Mr. Sellers. Phil. Tranſ. No 26, 
589.35 p. 478. 

R. Sellers made trial with ſeveral needles, touching them 


on each hemiſphere of the load- ſtone, in all the different 


ways he could deviſe; but they all ſtood north and ſouth, as 


other needles, that were touched on the very pole of the ſtone; 
he found on frequent trials of touching needles on different load- 


ſtones of ſeveral bigneſſes, as alſo of different virtues, that the 


ſeveral needles touched on theſe different ſtones, gave all of them 
the ſame directions; which is alſo confirmed by all the needles 


and fea-compaſſes, made in the ſeveral parts of the world, fince 
they all point north and ſouth : He alſo obſerved, that ſometimes 


drawing a needle, only over the pole, within the ſphere of its 
aCtivity, without touching the ſtone at all, it acquired the ſame 
directive power, tho' not ſo ſtrong, as if it had touched the 
ſtone ; again, touching faintly ſome needles, and others more 
ſtrongly, they all had the ſame power from the ſtone, both in 
reſpect of ſtrength and directiun; he obſerved, that the nature 
of the ſteel, uſed in the needles, together with its temper, has 
different effects on the ſtrength of the virtue received from the 
ſtone ; ſo that a piece of ſteel ſhall take up two ounces or more 
of iron, and impart to a needle the magnetical direction, with- 
out the help of a load-ſtone, or any thing elſe touched by it. 


An Account of the Effetts of transfuſing Blood, and of . two 
monſtrous Births, &c. Phil. Tranſ. NO 26. p. 479. 


R. Gayant transfuſed the blood of a young dog, into the 
veins of an old one, who, two hours after, leapt and 
friſkt about; whereas, before, he was almoſt blind with age and 
could hardly ſtir. l 
In the houſe of M. Bourdelot was ſhewn a monſter in form of 
an ape, having all over its ſhoulders, almoſt to its middle, a 
maſs of fleſh, that came from the hinder part of its head, and 
hung down in form of a cloak : It was reported the mother had 
ſeen on the ſtage, an ape ſo cloathed ; and what was remarkable, 
this maſs of fleſh was divided into four parts, like the coat the 
ape wore : Upon inquiry, the woman was found to have gone 
five months with child, before this unlucky ſight, many queſ- 
tions were handled on this occaſion, viz. about the power of 
KmaginatioD, and whether this creature was endowed with a hu- 
3 4 man 
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man ſoul; and if not, what became of the ſoul of the embryo, 
that was five months old. In ſome time after, another monſter 
was produced, which was an infant come to maturity, having, 
inſtead of a head and brains, a mals of fleſh like a liver; which 


was found to move. This gave riſe to a queſtion againſt = 


Carteſians, viz, how that motion could be performed, and 
the glandula pinealts or conarium be wanting, and no viſible ne 
from the brain? The marrow in the ſpine was of the fame fub- 
ſtance ;' it lived four days and then diecce. 
M. Steno has alſo ſomewhat perplexed des Cartes follower, 
by an inſtance of a tortoiſe, whoſe head was cut off; and yet 


was found to move is feet three days after ; here deus io a 


munication with the Conariun. W 


An Account of two. monſtrous Births in Devonlhire, 5 46. 


Colepreſs. Phil. Tranſ. NO 26. p. 480. 


"FE B. 24th 1666-7, - One Robert Cloak a joiner of Clanick, 


in the pariſh of ter- Ferris in Devonſbire, had a "monſtrous 


'black lamb fallen with one head, but two diſtinct bodies joined 


at the neck; and. eight legs: Tt had two eyes, and as many ears 


in the uſual manner, and one extraordinary eye in the,niddgck, 


with one ſingle ear, about an inch from the eye backwards Its 


dam was white, and uſually yeaned two lambs, every. year. 


About the ſame time, John Cauce, of the ſame. pariſh, nad a 
white lamb fallen, with two diſtinct heads and negks, joined at 
the Wee al. one body, wel ſormed, yet wth Pane 
intrails. 


Some Objroations bath i in Mines Eb at Sea, 5 hb Jame.. Phil. 
; Tranſ. N“ 26. p. 481. 30750 3 


R. Colepreſe relates that diſcourſing with ode Va Gill, a 
man well experienced i in mineral affairs, the. faid. Gill . 


firmed, that if, In digging deep under ground, the. workmen 
meet with water, they never want air or wind; but if they. miſs 


water, as ſometimes it happens, even at 12 or 16 fathoms, they 


are deſtitute, of air, either to breathe in, or far their candles fo 


burn ; and again, When, on account of a great quant of win- 


ter water ſtanding in a mine, an adit is driven up for, draining 
it; as ſoon as the water begins to flow, , the men muſt ſecure 


themſelves from being daſhed in pieces againſt the ſides of the 
adit : For the included air breaks forth with a noiſe, lige that öf 
a piece of ordnance, and with a violence that catriel ill before it, 


looſening the very rocks; He obſerved alſo on ſeyetal gccaſions 
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88 MEMOIRS of the 


in. failing from London to Plymouth, that in a calm, which way 
ſoever the ſea began to loom or move, next _ the wind was 
ſure to blow from that point. 


Hail Stones of an unufual Bigneſt; by Dr. Nath. F arten. 


Phil. Tranſ. NO 26. p. 48 1. 


ULY the I7, 1666, about 10 in the forenoon, there fell a 

violent ſtorm of hail on the coaſt towns of Suffolk : The hail 
was ſmall near Yarmouth, but at Sectford Hall, a hail-ſtone 
was found 9 inches about, at Snape- Bridge, 12 inches in circum- 
ference; and on putting one into a balance, it weighed 2 & oun- 
ces: Several people in Aldborough affirmed, ſome hail-ſtones to 
have been full as big as turkey- eggs; and a carter had his head 
broken thro” a ſtiff country felt; and his horſes were ſo pelted 
that they hurried away; the hail-ſtones ſeemed all white, ſmooth 
on the outfiee? and ſhining within; it is ſomewhat ſtrange, that 
their colamn of air ſhould luſain, them, unleſs we ſuppoſe wen. 
to unite in the fall, 


4 Well ad Earth ix Lancaſhire taking fire ot a Candle ; h 
Tb. Shirley, Eq; Phil. Tranf, NO 26. p. 482. Js 


Bout a mile from Migan in Lancaſpire is a ſpring, whofe 
water is ſuppoſed to burn like oil; it is true, that on ap- 
lying a candle to it, there is ſuddenly a large flame produced, 
and the water at the burning place is obſerved to, hoil, tho! on 
putting the hand into it there is no warmth felt: This boiling 
may be coticeived, to proceed from the eruption of fome bitumi- 
nous or ſulphurous fumes; for on applying the hand to the ſurface 
of the burning place of the water, a ſtrong wind is felt, and this 
place not being above 30 or 40 yards from the mouth of a coal- 
Pit, and indeed all the country for many miles being under laid 
with coals, may ſerve to confirm this opinion; ; and from theſe 
fumes atid not from the water itſelf the flame is produced ; for 
'on applying a lighted candle to divers parts of this water in a 
ditch, into which it run, no flame enſued; and again taking up a 
diſhful at the flaming place, and holding the candle to it, it went 
out. Upon making a dam and hindering the water's courſe to 
the burning place, and draining the water that was there already, 
and applying the burning candle to the ſurface of the dry earth, 
at the place where the water burned before, the fumes took fire 
and burned very bright and vigorous, but on throwing a bucket 
full of its own water on it, the fire was preſently quenched, The 
flame was not diſcoloured, like that of ſulphurous bodies, nor had 
it any ſcent ; the fumes that broke out of the earth, and preſt 
againſt the hand, were not at all hot. L14uors 
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Liquors injected into the Veins of Animals; by S. Fracaſſati. 
A Phil. Tranſ. NO 27. p. 490. 


Fracaſſati profeſſor of anatomy at Piſa in Iah, having in- 
8. jected ſome diluted Agua: fortis into the jugular and cru- 
ral veins of a dog, the animal died immediately; and being opened, 
all the blood in the veſſels was fixt, but that in the guts not ſo 
much; the great veſſels were obſeryed to be burſt: Upon this 
experiment, the Author makes the following reflections; firſt, 
that an apoplexy being often cauſed by a like coagulation of the 
blood, as has been obſerved in ſuch as died of this diſtemper, 
it might be cured by a timely infuſion of ſome diſſolvent into 
the veins; that it is likely that M. de Bill's ſecret of diſſecting 
animals, without any effuſion of blood, conſiſted in ſome ſuch 
injection. He afterwards infuſed ſome ſpirit of vitriol into ano- 
ther dog, which had not ſo preſent an effect ; for the animal 
complained a great while, and foamed like Zpzleprics, and brea- 
thed very thick ; but dying at Jaſt, his blood was found fixt 
and grumous in the veins, reſembling ſoot. Upon injecting ſome 
oil of ſulphur into a dog, he died not, tho” it was ſeveral times 
repeated, and the wound. being cloſed and the dog let go, he run 
into all the corners of the room ſearching for meat, and finding 
ſome bones, he fell a knawing them with great voraciouſneſs, as 
if this liquor had cauſed an extraordinary appetite in him: In- 
jecting ſome oil of tartar into another dog, he complained much, 
became very bloated and died ; being opened, his blood was not 
curdled, but thinner and more florid than ordinary; which ſeems . 
to hint, that a too great thinneſs, as well as too great a coagu- 
lation of it, are equally noxious. at: Be 


Diſcoveries concerning the Brain and Tongue; by S. Malpighi. 
Phil. Tranſ. No 27. p. 491. 

Malpighi pretends to have diſcovered, that the exterior 

and ſofter part of the brain covers not only the carpus 
call/um, but inſinuates itſelf into it in many places; that the 
corpus callaſum, is nothing but a contexture of ſmall fibres, 
iſſuing from the medulla pinalis, and terminating in the ex- 
terior part of the brain; which fibres are ſo manifeſt in the 
' ventricles of the brains of fiſhes, that when they are looked 
through, they repreſent the figure of an ivory comb : As to the 
uſe of the brain, he pretends that half or at leaſt a third of the 
blood of an animal being conveyed into it, its fineſt ſerum is fil- 
trated thro? the exterior part, and then entring into the fibres of 
the brain, is thence conveyed into the neryes, 8. * 
10 en 
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been alſo very curious in examining the optic nerve in divers ani- 
mals; and for this end he diſſected the head of a, A7phias or 
ſword-fiſh, whoſe eye is very large, and he was ſo far from ob- 
ſerving any conſiderable cavity, either in the optic nerve or ner- 
vous fibres, that he found its middle to be nothing more than a 
large membrane folded up, according to its length, in many 
doubles almoſt like a fan, and inveſted by the Dura Mater. 
'Euftachio, a famous anatomiſt, had written ſomething of this be- 
fore, but obſcurely, and without mentioning the animal, wherein 
he obſerved it: Malphighi found that this ſtructure is peculiar to 


"fiſhes alone, and not to be met with in land animals; for the op- 
tic nerve of an ox, pig, &c. is nothing more than a heap of 


many ſmall fibres of the ſame ſubſtance with the brain; wrapt 
up in the Dura Mater, and accompanied with many ſmall blood 
veſlels: Hence he decides that grand queſtion, among ahatomiſts, 
whether the optic nerve be hollow or not; for he holds there 
" muſt be many cavities in this nerve, in regard, the ſmall. fila- 
ments it conſiſts of, cannot be ſo cloſely. joined, as not to leave 
"ſome void ſpace between them. 

S. Malpbigi has diſcovered ſeveral little eminences in the 
"tongue, which he calls papillary, and takes'them for the princi- 
pal organ of taſte. It muſt not be omitted that S. Fracaſſati 
- obſerved eminences towards its point, and cavities towards its root, 
that terminate in nerves, and ſeem to ſerve for funnels to convey 
the aliment unto them; whence he thinks it probable, that the 
fineſt part of the food paſſes immediately from the tongue to the 
nerves, and this is the reaſon that the mouth being e 
gargled with wine, preſently reſtores vigour. 


An Obſervation on cold Blood; by S. Fracaſſati. Phil. Trand, 


N 27. p. 42. 
HEN blood is become cold in a diſh, the lower part 
appears blacker than the top; and it is popularly ſaid, 
that the black part is melancholy blood; but 8. Fracaſſati 
maintains that this darker colour is owing to. the blood, that lies 
- underneath, not being expoſe to the air; for upon doing that 
it changes colour, and becomes of a florid red. 


Mercury found at the Roots of Plants, and Shells on inland 
| Mountains: by S. Manfredus Septalius. Phil. Tranſ. No 27. p. 493. 


N the valley of Lanq, which runs between the mountains of 
Turin, grows a plant, called Dorenicum by the inhabitants 


and botaniſts, near whoſe roots you may find pure Mercury, 
run- 
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running in ſmall grains, like pearls; upon expreſſing the juice 
and expoſing it to the air of a clear night, there will be found as 
much quickſilver, as it loſt in juice. | 

In a journey to Genaa, over ſome mountains, he found many 
ſhells; as the turbinets, echins, and ſome pearl ſhells, one of 
which had a fair pearl in it. | 


Obſervations made in a Voyage from England to the Caribbe 
Iſlands. Phil. Tranſ. NO 27. p. 493. | 


ls obſerver having remarked at Deal the great difference 

in the ruſting of iron in ſuch houſes as front the ſea, and 
in thoſe of the ſtreet immediately behind the former ; he was 
told, that it ruſted more at high-floods, than at neap-tides ; 
owing to the faline exhalations, being hindred by the height of 
the beach ; and this reminded him of the vanity of the argu- 
ment of M. Ligons and others, viz. that the air of the Veſt- In- 
dies was hot and moiſt, becauſe of the ruſting of iron ; whereas 
it proceeds from ſome other principle in the air ; for at the point 
of Cagua in Jamaica, where it ſcarcely rains 40 times a year, 
iron ruſts as much or more than any where beſides; in Jamaica 


it ruſts leaſt in rainy weather, | 


The ſteams of the ſea are of ſuch a nature, that ſweet meats 
became rotten, ſugar of roſes and other lozenges grew moiſt, tho 
there was no rainy weather ; and ſuch pies and gammons of ba« 
con, as kept well before, upon once being expoſed to the air, 
ſpoiled more in a day or two than in ſix weeks before. 

At point Cagna, the iron guns of the fort were ſo corroded, 
that they were become almoſt uſeleſs, being perforated like honey- 
combs ; and tome pounds of ruſty iron could be ftruck off with 
a hammer, but the guns that lay in ſalt water, were obſerved 
not to be much damaged. 

Linens and filks, once expoſed to the air, become rotten ; as 
alſo a lancet will ruſt, tho* you preſently put it up again; but if 
never expoſe to the air, it will hardly ruſt. 

Fo preſerve ale, this obſerver was directed to put to every 
rundlet of five gallons, after it comes on board two new laid 
eggs, whole, to remain therein; and he was told that in a 
fortnights time, the ſhells would be diſſolved, and the eggs be- 
come like wind eggs; and that afterwards the white would dif- 
appear, and the yolk remain untouched ; by this means the ale 
kept all the way to Jamaica: If eggs be thus put in March beer 
after it has done working, they prevent its ever growing harſh. 


1 
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The Thames water in eight months acquires ſuch a ſpirituous 
lity, as to burn like ſpirit of wine; and ſome Eaſt India 
ips have been in danger of being ſet on fire, by holding a can- 
dle near the bung, upon firſt opening the caſk; if you take the 
bung out of any caſk that ſtinks, in 24 hours it will become 
ſweet again; and if you ſtir it well about with a broomſtick, it 
will turn ſweet in four or five hours, letting fall a. black lee, 
which remixes with it, and ſo cauſe a third or fourth fermen- 
tation and ſtench, after which it ſtinks no more. 

He obſerved the falſehood of Glauber's aſſertion, vi. that 
as the ſea grows ſalter it becomes greener ; whereas it is darker, 
and at laſt, becomes perfect azure, turning ſtill ſalter; for a 
water-poiſe of glaſs, with mercury at one end, roſe about + inch 
above the ſea water in the Downs; and at 24 degrees more, two 
inches, but after that he never obſerved any difference all the way 
to Famaica; and this refutes another aſſertion, viz, that the 
nearer the Trop1cks and the Line, the ſea is the ſalter. 

He never obſerved the ſea to burn ſo much as that he could 
perceive fiſhes in it; the light was at ſometimes greater than at 
another ; and at Deal it inflamed more than in all the voyage, the 
water running off the oars like liquid fire; the wind was then 
ſouth-eaſt, for when it is at eaſt and ſouth, the ſea flames moſt, 

Two contrary winds are obſerved to poiſe each other, and 
make a calm in the middle, ſhips at a diſtance failing with con- 
trary gales at the ſame time. 

Such places in the Indies, as have any high mountains, have 
every night a wind from the land. In Jamaica it blows by night 
off the iſland from all the points of the compaſs at once; ſo that 
no ſhip can either come in or go out, before the ſea- breeze early 
in the morning. As the ſun declines, the clouds will fall and ga- 
ther about the mountains, and old ſeamen will tell you, towards 
evening, each iſland by the ſhape of the cloud over it; not only 
mountains, but other high parts, ſuch as trees, will alſo cauſe a 
collection of the clouds: Barbadzes has not now half the rain 
it had, when more woody; and in Jamaica the rains are di- 
miniſhed as their Plantations extend; in the harbour of Famaica 
are many rocks of the ſhape of buck's or ſtag's horns; there are 
alſo ſeveral ſea-plants, whoſe roots are not ſtony, of which ſome 
are inſipid, and others perfectly nitrous, and a lime-ſtone gathers 
upon them; a Manchinel-apple, falling into the ſea, and lying 
in the water, will contract a laungo or down of ſalt-petre. 

It is commonly affirmed, that the ſeaſons of the year, between 
the Tropics are divided by the rains and fair weather, allotting — 
months 
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months to each; but this obſervation holds not generally true; 
for as it was ſaid above, at the point of Jamaica, it ſcarce rains 
forty times a year, viz. from Auguſt when they begin, to October 
incluſively; towards Port- morant and fix miles from the point, 
for eight or nine months, beginning from April, ſcarce an after- 
noon paſſes but it rains: At the Spaniſb town it rains only for 
three months in the year, and then not much: It rains not at 
Baròbadoes at the ſame time it rains at Mevis At Cignateo, 
otherwiſe called Eleutheria, in the Gulf of Bahama, it rains not 
ſometimes in two or three years, ſo that this iſland has been 
twice deſerted for want of rain. ' | 

At the point of Famaica, wherever you dig five or fix foot, 
you will find water, which ebbs and flows as the tide ; it is not 
ſalt but brackith, unwholeſome for Men, but good for hogs ; at 
the Caymans there is no water but what is brackiſh, yet it is 
wholeſome, and many ſick people are recovered there, who feed 
on Tortoiſes and drink no other water. 

The blood of Tortoiſes is colder than any water there, yet the 
beating of the heart is as vigorous as that of any animal, and 
their arteries as firm; their lungs lie in their belly, below the 
diaphragm, extending to the extremity of their ſhell; their 
ſpleen is triangular, of a firm fleſh, and of a florid red; their 
liver is of a dark green, inclining to black ; they have a ſort of 
teeth in the Oz/ophagus or gullet, with which they chew the 
graſs growing in the meadows, at the bottom of the ſea : All 
the Tortoiſes, from the Carribes to the Bay of Mexico and 
Honduras, repair in ſummer to the Cayman Hands, to lay their 
eggs and hatch there; they coot for 14 days together, then lay 
upwards of 300 eggs in one night, with white and yolk, but no 
ſhells ; then they coot again, and lay in the ſand, and thus for 
three times; after which the male is reduced to a kind of jelly, 
becomes blind, and is in that manner carried home by the female 
their fat is green, but not offenſive to the ſtomach ; the urine of 
the perſon that eats it, looks of a yellowiſh green, and is oily. 

At the point there is no other foil, beſides ſand; yet melons, 
muik, and water-melons, thrive admirably well there, beſides a 
great many trees, eſpecially mangranes and prickle-pears ; and 
one may ride through whole woods, that have no earth, but firm 
rock to grow in. 

In ſome ſoil full of ſalt- petre, and where tobacco grows, that 
tobacco will flaſh in ſmoaking. 

Fruit trees of the ſame kind ripen not at one and the ſame 
time; ſome are obſerved in flower, others with green, and others 
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with ripe fruit: The ſower-ſop has a flower with three leaves, 
which on opening, make ſo great an exploſion, that this obſer- 
ver ſays, he more than once run away from under the tree, 
thinking it would tumble down. 

There is a bird, called a pellican, but a kind of cormo- 
rant, of a fiſhy reliſh, but if it lie buried in the 2 for 
two hours, it will loſe that taſte, 

Upon analyzing bodies by expoſing them to ants, it was 
found, that they would eat brown ſugar, till it became — 
and at laſt reduce it to an inſipid powder; and a pound of fallet 
oil to two drams of powder, 

On our firſt landing in Jamaica, we ſweat continually in 
great drops for three quarters of a year, and then it ceaſes; 
and in all that time, one is neither more dry, more coſtive, 
nor makes leſs -urine, than in England; nor does ſo great a 
diſcharge by ſweat make one faintiſh; and if one is dry, as it 
is generally a thirſt ariſing from the heat of the lungs, and af- 
ſfecting the mouth, it is beſt cooled by a little brandy. - | 
Moſt animals drink little or nothing there, as hogs ; nay, 
horſes in Guanaboa never drink; nor cows, in ſome places of 
the iſland, for fix months ; goats drink, perhaps, once a 
week; but parrots and perroquets never, and civet cats only 
once a month. 

The hotteſt time of the day, is about eight in the morning, 
when there is no breeze ; upon ſetting a weather glaſs in the 
window, it did not riſe conſiderably then, but about two it 
roſe two inches. 

Venice treacle was ſo dry in a galley pot, as to be friable 
and then it produced a fly, called a weevil, and a ſort of white 
worm; the pillulæ de tribus produced alſo a weevil. 

To conclude, there is a plain in the middle of the iſland, 
called Magotti Savanna, where when it rains, the drops as they 
ſettle on the ſeams of any garment, in half an hour become 
maggots. 


Some magnetical Experiments; as alſo an Account of an excellent 
Liquor; by Mr. Colepreſs. Phil. Tranſ. No 27. p. 500. 


R. Colepreſt took an unpoliſhed loadſtone, of a weak 
attractive power; and he heated a lath-nail glowing hot, 
nimbly applying the north pole of the magnet to it, it 
quickly took it up, and held it ſuſpended a great while ; he 
threw the ſame ſtone into the fire, till it was thorough hot, 
and he applied the north pole to another cold lath-nail, that 
was 
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was untoucht before, which it took up but faintly, yet held 
it ſuſpended for ſome time. Two or three days after, he took 
the ſame loadſtone, and found it attract as ſtrongly, as before it 
was Caſt into the fire ; whence he inferred, that the fire leſſened 
ſomewhat the attraQuve power, but did not entirely deſtroy it. 

The liquor, mentioned in the title, is a compoſition of good 
eyder-apples and mulberries, affording the moſt palatable liquor, 
with the fineſt tinCture imaginable. 


A Method of transfuſing Blood into the Veins of Men; by Sir 
E dm. King. Phil. Tranſ. Ne 28. p. 522. | 
H.E transfuſing of blood having been with facility enough 

- . practiſed upon animals; Dr. Xing gives here an account 

of a proper apparatus for performing the ſame on men, which 
is only a filver tube, with a ſtopper of the ſame metal, ſome- 
what blunted at one end, and flat at the other, for the conve- 
niency of handling it: The method in ſhort is this ; after the 
artery is prepared in the lamb, kid, &c, make a ligature on 
the arm, &c, of a man, where you intend to inſert the ſmaller 
end of the filver pipe ; divide the ſkin of the part, in the ſame 


manner as is uſed in cutting for an iſſue, exactly over the vein 


to be opened; then with a fine lancet open the vein ; or if the 
vein lie fair and high, and the ſkin be fine, you may open both 
at the ſame time, as is uſual in letting blood ; after which, let 
an aſſiſtant clap his finger, or a little bolſter upon the vein, a 


little below the orifice, to hinder the blood from aſcending ; 


then inſert the tube upwards into the vein, and hold it and the 
ſkin cloſe together, between your finger and thumb ; after this, 
pull out the ſtopper of the tube, and inſert the pipe, by which 
the arterial blood is to be transfuſed from the emittent animal ; 
and then proceed as is uſual in this experiment. 

The French pretend that it was they who gave the Engl; 
the firſt notion of transfuſion ; but they differ as to the inventor, 
ſome fathering it on the abbot Bourdelot, and others on Dom 
Robert Gabets, a Benedictin friar; beſides they cannot ſhew 
any public records either written or printed, of the time and 
place of the invention, the method of practiſing it, or the ſuc- 
ceſs in the execution; but in N 7. p. 128. of theſe FTranſactions, 
is an account of Dr. Chriſtaphen Wren's invention of making 
injections into the veins of animals, which was a ſufficient hint 
to the Royal Society, to change Infuſion into Transfuſion ; and 
accordingly at a public meeting, May 17th, 1665, they gave 
orders about the trial. of the latter; but the attempt proved 

N 2 inſuc-- 
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inſucceſsful 'then, for want of a fit apparatus, and a' proper 
method of operation; which Dr. Lower, ſome time after, found 
out, and of which an account is given N*®.20. p. 35 3, he having 
already practiſed it at Oxford before that time, wherein he was 
followed by ſeveral ingenious men at London, USE 


The Mendip Lead Mines in Somerſetſhire; by Mr. Jof. Glan- 
; vil. Phil. Tranſ. Ne 28. p. 525. | | 


HE NDIP is all mountainous ; it is alſo barren, cold, and 

rocky in ſome places; its ridges run confuſedly, but ge- 
nerally eaſt and weft ; its ſurface is heathy, ferny, and furzy ; 
the cattle that feed on it, for the moſt part, are ſheep, which 
£0 there all the. year; and young beaſts, horſes, and colts at 
ſpring and fall; the ſheep are not fair, but big-bellied, and 
they grow not to any bigneſs, after feeding there ; and ſo of 
their beaſts and horſes : The inhabitants are healthy, and live 
to the ordinary age, except ſuch as are employed in melting 
the lead at the mines, who, if they work in the ſmoke, are 
ſubject to a diſeaſe that proves mortal, which is alſo the caſe 
of the cattle that feed thereabouts : There are many wholeſome 
ſprings at the foot of the hills, which after running ſome diſ- 
tance, form rivers ; the air is moiſt, cold, foggy, thick, and 
heavy : The ſoil near the ſurface is red and ſtony ; and the 
ſtones, are either fire-ſtones or lime-ſtones, but there is no clay, 
marl, or chalk: The tops of the trees, that grow there, are 
burnt, their leaves and outſides diſcoloured and ſcorched with 
the wind, and the trees themſelves grow neither big nor tall; 


the ſtones and pebbles, that are waſhed by the brooks and 


ſprings,” are of a reddiſh colour, and ponderous : Snow, froſt, 
and dew, continue longer on Mendip, than on any of the neigh- 
bouring grounds: Thunder and lightning, ſtorms, ignes fatui, 
and fiery meteors, are very frequent there: The ore lies in 
veins in a heap, and is perfect lead, only, on the outſide, coated 
with a reddiſh earth; in ſome places it is deeper, in others 
ſhallower, in ſome narrower, and in others broader: The ore 
is beaten ſmall, and waſht clean in running water, and then 
fifted in iron rudders ; the hearth or furnace is made of clay or 
fire ſtones, and on it they build the fire, which is lighted with 
charcoal, and fed with young oaken gadds, and blown with 
beliows, by men's treading on them ; and after the fire is kind- 
led, and the hearth hot, the ore is thrown upon the wood, and 
it melts down into the furnace; then they take it out with iron 
ladles, and caſt it upon ſand into what form they pleaſe. 
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Magnetical Variations ; by M. Petit. Phil. Tranſ. Ne 28. p. 527. 
HE ingenious author, in his letter to Mr. Oldenburg, 
owns that nothing can be more agreeable to him than to 

diſcourſe on this ſubject, and eſpecially to Engliſb philoſophers, 
to whom the philoſophy of the magnet owes its riſe, and who 
have been the chief obſervers of its variation; he therefore 
thinks it a juſt tribute, that all the obſervations, made elſe» 
where, ſhould return to England as to their ſource. - 

M. Petit traced three ſeveral meridians in three ſeveral pla- 
ces of Paris, and found the declination of the needle 40 
north eaſt ; before which ſome following Orontius Fineus and 
2 made it 9 or 10? ; others, after Sennertus and Off 

1 | | 

Mr, Gilbert, the firſt who writ rationally on the magnet, 
aſſerts towards the end of his book, that if a round magnet 
were placed in the meridian, and conſequently, its poles and 
axis in the direction of thoſe of the world, it would continually 
turn round, compleating its revolution in 24 hours; whence, 
he infers, that the whole earth, as a great magnet, revolves 
round its axis in the ſame time; in order to try the truth of 
this propoſition; M. Petit cauſed a magnet to be turned with 
the powder of emery, into an exact ſphere of 1 7 inch in dia- 


meter, whoſe three centers of magnitude, gravity, and magne- 
tiſm were the ſame; after finding the two poles of this ſtone, 
he cauſed two ſmall holes to be made therein, that it might 
hang by two points of needles, as by two pivots; putting them 
into a braſs meridian, and ſuſpending the ball betwixt them, 
like a little globe, it was ſo eafily moveable, that the leaſt 
breath could turn it round ; the ſucceſs was, that it had not 
any motion of itſelf; for a ſmall white mark, he had made 
upon the ſtone, remaining in the ſame place, ſeemed ſufficient- 
ly to refute this notion: But though this magnetical globe did not 
anſwer the former defign, yet it was very uſeful in determin- 
ing, whether needles, touched in different -parts of it, had 
different declinations ; and on repeated trials with this and other 
ſtones, he obſerved no difference at all, but that all the nee- 
dles declined 4 f degrees from the north eaſtward ; and he 
found it to be the ſame in many places from Bre/t in Britany, 
to the Valtoline among the Alps ; on which account, he thought 
the ancients had ill obſerved the variation; but he was ſoon 
undeceived by the obſervations made in England; for Mr. Bur- 
rows had obſerved it in 1580, near London, to be 11*, 11 3 
an 
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and Mr. Gunter, in 1612, found it reduced to 6 in the ſame 
place; and Mr. Gellibrand, in 1633, found it only 4* north-eaſt 
Whence it appeared, that theſe declinations were not conſtant 
and to- ſatisfy himſelf, he inade ſeveral experiments, particu» 
larly in Jane 1660, exactly tracing a meridian, and applying 
good needles: upon it, the one, ſeven, the other, ten inches long; 
he found they declined about a degree; and in 1666, the declii 
nation was only 10' on the ſame meridian; and in 1667, it was 
ſtill leſs, but yet ſome minutes to the eaſt of Paris: And he 
doubts not but in 12 or 15 years, the declination will be 14 
north-weſt ; for according to his hypotheſis, the declination 
varies a degree every ſeven or eight years. s. 548 14001 


Obſervations on a great Fiſh and a Lyon, diſſected in the King's 
Library. at Paris. Phil. Tranſ. Ne 28. p. 5335. 

HIS great fiſh, diſſected by the Pariſan philoſophers; 

was a Fulpecula marina, or ſea fox: The length of his 

tail was nearly equal that of his whole body beſides: The whole 
fiſh was 8 f foot long, and in ſhape reſembling a ſcythe, bent 
and arched towards the belly : His mouth'was armed with two 
forts of teeth; that in the upper jaw, being pointed, hard and 
firm, and of one entire piece of bone, like a ſaw 3. the other 
fort, found in the remaining part of the upper, and in the 
whole under jaw, was moveable, and faſtened by fleſhy mem- 
branes z His tongue adhered entirely to: the lower: jaw; its 
ſkin was hard and covered over with little ſhining points, which 
made it very rough, and viewed with a microſcope, they ap- 
peared tranſparent like cryſtal ; his throat was very wide, and 
his Oz/ophagus or gullet as large as his maw.; and authors re- 
late, that he has the dexterity of diſengaging himſelf from the 
ſwallowed hook, by caſting it up together with his maw, the 
infide turned out; they found in his ma the ſea herb Varec, 
five inches long, and a fiſh of the ſame length, without head, 
ſcales, ſkin, or guts, all being waſted to the muſculous fleſh, 
which remained entire: The upper part of his great gut had 
this in peculiar,. that inſtead of the uſual circumvolutions of 
guts, the cavity of this was divided tranſverſly by many parti- 
tions, conſiſting of the membranes of the guts turned inwards, 
and in the form of a vice, ſnail-ſhell, or winding ſtairs ; his 
ſpleen was double ; his liver divided into two lobes; the gall 
more bitter than ſour ; the heart without a pericardium, as 
big as a hen's egg; the head almoſt nothing but a maſs of fleſh, 
with little brains, and theſe had very few meanders or wind- 
ings : 
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ings; the eyes bigger than thoſe of an ox, hemiſpherical, and 
flat beſore; the Sclerotica was formed like a cup, very thin, 
but very hard; the Cornea very tender and ſoft; the cryſtalline 
perfectly ſpherical; the Uvea greyiſn; the Choroides of the 


ſame colour, and with a large perforation for the production of 


the Retina: The bottom of this Choroides had that luſtre of 
mother of pearl, obſervable in land animals, but the colours 
leſs. vivid, and the. Retina was allo ſtreaked with blood veſſels 
that appeared very plain. 058 REST 59813-2006 He! 

In the lyon they obſerved in general, that, in outward ſhape, 
and in the ſtructure of many parts, as the claws, teeth, eyes, 
tongue, beſides the -xeſemblance of the Viſcera or bowels, he 
is very much like a cat. In particular, they · obſerved the ad- 
mirable ſtructure of his claws, the peculiar ſhape and poſition 
of his teeth; a very ſtiff neck; his tongue very rough and 
ſharp, with points, like claws, both for hardneſs and ſhape 3 
his eyes very clear and bright, even in death; the eyes of 
lyons, like thoſe of birds and cats, ate furniſhed with a thick 
and blackiſh membrane, ſituated in the great angle, and ex- 
tending over the whole Cornea, reaches to the ſmall angle of 
the eye; the ide of the Uvea, next the cryſtalline, is entirely 
black; the cryſtalline itſelf is very flat; and its greateſt con- 
vexity, in the anterior part, as in cats; the aqueous humour 
very plentiful, equalling almoſt a ſixth part of the Vitreous 3 
and this plenty was thought the cauſe of their brightneſs after 
death: His throat was not above I Z inch wide; his ſtomach 
6 inches wide, and 18 inches in length, and the guts 25 foot 
long; the liver divided into lobes, as in cats; its cavity, under 
the  gall-bladder, was full of gall, which was ſuppoſed to be 
the cauſe of this lyon's death: The gall-bladder was 7 inches 
long, and 1 + large, and of a peculiar ſtructure; the ſpleen a 
foot long, two inches wide, and an inch thick ; the kidney 
weighed a little more than ſeven ounces ; the genitals were of 
a peculiar conformation, cauſing this animal to diſcharge his 
urine backwards, and to couple like camels and hares: His 
lungs had fix lobes on the right ſide, and three on the left; the 
annular cartilages of the wind-pipe were entire, excepting two or 
three; it was above four inches in compaſs, and very firm, both 
which, account for the dreadful roaring of this animal: His 
heart was dry, and no water in the pericardium ; greater, in pro- 
portion, than that of any other animal's, being ſix inches long, 
and four inches broad at the baſis, and terminating in a ſharp 

point: 
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point'; it had very little fleſh, and was all hollow, with -the 
ventricles very large, and the auricles very ſmall ; the caro- 
tids were as big as the ſubclavian branches, a very great pro- 
portion, conſidering the bulk of the brain, which was but two 
inches any way: The reſt of the head was very fleſhy, and 
conſiſted of firm bones; by comparing the ſmallneſs of the 
lion's brain, with the great bulk of a calf's, it was judged, 
that the having a ſmall quantity of brains, is rather a ſign. of 
fierceneſs and cruelty, than want of wit. 4 1 6:l1 


An Experiment of preſerving Animals alive, by blawing. inte 
their , Lungs with Bellows z by. Dr, Hook, Phil. Tranf, 
Ne 28. p. 539. CI, oY pt ir vT9v A 

R. Hook, on diſplaying the thorax of a dog, by removing 

the ribs and diaphragm, and cutting his Apera arteria 

or wind- pipe, juſt below the Epighttis, which he faſtned on 
the noſe of a pair of bellows, kept the dog alive, by the reci- 
procal blowing up of his lungs ; for by intermitting to blow, 
and ſuffering the lungs to ſubſide, the dog fell into convulſions, 
but, upon inflating the lungs a-new, he was ſuddenly revived; 
the Doctor cauſed another pair of bellows to be joined to the firſt, 
and pricking all the external coat of the lungs with the ſlender 
point of a ſharp penknife; this ſecond pair was moved. very 
quick, whereby the firſt pair was always kept full, and always 
blowing into the lungs, which became motionleſs, being thus 
kept diſtended, as faſt as the. air eſcaped by the prickt holes 
in the external coat; and the event was, that the dog lay ſtill, 
his eyes moving very quick, and his heart beating very regu- 
larly ; but on intermitting to blow, and ſuffering the lungs to 
ſubſide, the dog would fall into dying convulſions, and be again 
as ſoon revived by the inflation of freſh air : Towards the end of 
this experiment, a piece of the lungs was quite cut off; when, 
it was obſervable, that the blood freely circulated through them, 
not only, when diſtended with wind, but alſo, when ſuffered 
to ſubſide : Which ſeems to prove, that as the bare motion of 
the lungs, without freſh air, contributes nothing to the life of 
the animal, he being found to live, as well when they moved, 
as when not ; ſo the want of motion in the lungs, was not the 
immediate cauſe of death, or of ſtopping the circulation through 
the lungs, as ſome eminent phyſicians, had affirmed, but the want 
of a ſufficient ſupply of freth air. 
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1 Deſcriptian of Mr. Gaſcoigne's Micrometer; by the ſame. 
J Phil. Tranſ. NO 29. p. 541. ef: | 

N PI. IV. F. 1. aaa is a ſmall oblong braſs box, ſerving both 
to contain the ſcrews, and their ſockets, or female ſcrews, and 

by which it is fixed to the teleſcope, and to make the ſeveral 
moveable parts of the inſtrument, move very true, ſmooth, and 
in a ſimple direct motion; a round plate of braſs hb, about 
three inches over, is ſcrewed on to one end of it ; the extreme 
limb of whoſe outſide is divided into 100 equal parts, and num- 
bered 10, 20, 30, Sc. thro* the middle of this plate, and that 
of the box agaa, goes a ſcrew very curiouſly wrought, and about 
the bigneſs of a gooſe quill, and of the length of the box, 
whoſe head. is ſo fitted to the plate by a fixt ring, on the inſide, 
and a ſmall ſpringing plate dd, on the outſide, that it is not in 
the leaft ſubje& to ſhake ;, the other end of this ſcrew is fixed 
and made ſteady - in the box by another little ſcrew, whoſe. 
imall points. fill the centre or hole, made in the end of the 
longer ſcrew. for this purpoſe ; a ſmall. index ee, is fitted to the 
head of the ſcrew without the ſpringing plate, and above that,, 
a handle mm, to turn the ſcrew round, as there ſhall be occa- 
fon, without any danger of diſplacing the index, it being put, 
very ſtiff on a cylindrical part of the head, and the handle on 
a ſquare; that third of the ſcrew, next the plate, is bigger 
than the other two thirds, by, at leaſt, 'the depth of the ſmall 
(crew ; the thread of the ſcrew of the bigger third is as ſmall 
again, as that of the ſcrew of the other two thirds ; to the 
greater ſcrew a ſocket F is fitted, fixt to a long barr or bolt gg, 
on which is faſtened the moveable fight h, fo that every turn 
of the ſcrew promotes the ſight, either a thread neater, or 
farther of from the fixt- ſight ; the bar gy is made exactly 
equal, and fitted to two ſmall immoveable ftaples ; there 
are 60 of theſe threads, and on the edge of the bolt or ruler gg 
are made 60 diviſions anſwering to them, and a ſmall index 
fixt to the box aaa, denotes, how many threads, the edges 
of the two fights h and 7 are diſtant; and the index ee ſhews on 
the circular plate, what part of a revolution there is over; 
every revolution, as was faid, being divided into 100 parts, 
At the ſame time, that the moveable fight Y is moved for- 
wards or backwards, one or more threads of the -coarſer 
icrew, the plate pp, fig. 2, is moved forwards or backwards, 
lo many of the finer ſcrew, by means of the ſocket g, to which 
lt 7 rag pe This plate is to be hxed to the teleſcope by the 
OL, 1. | ' 
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ſcrews rr, ſo as the middle betwixt the fights may lie in the 
axis of the glaſs, and they either equally open from it, or ſhut 
towards it, in what manner ſoever the ſcrew is turned: Inſt 
of the edges of two fights þ and i, ſome prefer thoſe fitted wi 
hairs, therefore hg. 3. repreſents two fights 1 and /, ſo fitt 
with threads 7 and #. Fig. 4. repreſents how the ſcrews are to 
be put on; the tube AD is divided into three lengths, of which 
BC is to be lengthened or ſhortened, as the object requires; 
but AB is here added, that at A, you may put ſuch eye-glaſles, 
as ſhall be thought moſt convenient, and in order to ſet them 
at the propereſt diſtance; there are indexes fuppoſed to be at 
B; E is a ſcrew, for fixing the great tube in ſuch a manner, as 
by the help of the figures, any ſmaller part of it may imme- 
diately be found, meafuring only, or knowing the diviſions on 
B C, the diſtance of the objeCt-glaſs for the indexes ; F is the 
angular piece of wood, lying on the upper ſcrew of the reſt; 
and this reſt is reprefented by fig. 5. ; | 
Dr. Hook ſuggeſts, that this reſt may be rendred more con- 
venient, if, inſtead of placing. the ſcrew horizontally, it be ſo 
contrived, as to he parallel to the equinoctial, or the earth's 
diurnal motion ; for, by that means, the ſame thing may be 
done- by the fingle motion of one ſcrew, which in the other 
way carmot be done, but by the turning of both ſcrews. _ 


A. Experiment concerning the Manner of Reſpiration ; by Dr. 
re Belg; Lower. Phil. Tranſ. NO 29. p. 544. 


XN FTER the doctor had often conſidered the manner of 
\ reſpiration, he was induced by many obſervations to think, 

hat the diaphragm or midriff is the chief organ therein; and 
to evince this, nothing ſeemed more probable than cutting the 
nerves, whereby its motion is performed; which accordingly 
he did, in the following manner : He made a perforation in the 
fide of the animal, between the 6th and 7th ribs, in the mid- 
dle of the thorax, juſt over-againſt the region of the heart, 
with a ſmall inciſion knife, going no deeper than juſt the cavity 
of the breaſt ; then taking it out, he put in a director, or a 
ſmall quill, thruſting it in about an inch, and directing the 
end of it towards the Sternum, cloſe to the inſide of the breaſt ; 
and he cut upon it about an inch on the intercoſtal muſcles; 
this done, he put in his finger, and with his nail ſeparated the 
nerve, that paſſes along the ſide of the pericardium towards 
the diaphragm; then he put in a probe, a little bent at one 


end like a hook, and laid hold of the nerve, pulled it to, the 
3 ori- 
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orifice in the breaſt, cut it off, and ſowed up the wound very 
cloſe; the ſame thing being done on the other ſide, and the 
dog preſently let looſe, he obſerved him draw his breath, like 
a wind-broken horſe. paves 

The moſt obvious obſervations from this experiment are, 
1. That the action of reſpiration is quite altered; for, as in a 
ſound animal, the belly ſwells in inſpiration, by the diaphragm, 
in its contraction, acting on the bowels ; and again in expira- 
tion, the belly ſubſides, upon its relaxation; ſo in a wind- 
broken horſe or dog, it is quite the reverſe. 2. It being cer- 
tain, that the lungs do not move of themſelves, but wholly. 
depend upon the expanſion of the thorax, by the intercoſtal 
muſcles and diaphragm; from this experiment, it appears, 
how much each of them a-part contribute to reſpiration ; for, 
inſpiration being performed by the dilatation of the thorax, 
and that dilitation ariſing, partly, from the intercoſtal muſcles 
elevating the ribs ; and partly, from the diaphragm, by its 
contraction, depreſſing the lower ſmall ribs, in which it is 
inſerted, together with the /7/cera of the lower belly; and by 
their joint action, making all the ſpace they can, for the intro- 
miſſion of air to diſtend the lungs ; when one of theſe agents is 
made incapable of performing its part, the other muſt exert 
itſelf the more to ſupply that defect; and this is evident to 
ſenſe, for the diaphragm being rendred uſelefs, by cutting its 
nerves, the intercoſtal muſcles elevate the ribs to a greater 
pitch than they did before. 3. The manner of reſpiration, 
being the ſame in a dog, whoſe diaphragmatic nerves are cut, 
and in a wind-broken horſe, it is more than probable, that the 
cauſe may be the ſame; or at leaſt, that this weakneſs might 
at firſt ariſe from either a relaxation or rupture of theſe nerves. 


The Effects of mixing ſeveral Liquors with the Blood, as it 
came warm from the Veins; by Mr. Boyle. Phil. Tran. 


No 29. p. 551. | 
1H E honourable Mr. Boyle, in a letter dated O79. 19th, 
1667, on occaſion of the experiments about injections, 
by S. Fracaſſati, publiſhed No 27. p. 490, informs Mr. Olden- 
burg, that about three years before, he had mentioned at 
Gre/ham college to the Royal Society, an odd experiment on 
warm blood, as it came from the animal, vis. That by putting 
into it a little aqua-fortis, or oil of vitriol, or ſpirit of falt, the 


blood would not only loſe its pure: colour and become dirty, 


but be in a moment coagulated ; whereas, if ſome fine urinous 
| — 02 ſpirit 
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ſpirit, abounding in volatile ſalt, ſuch as ſpirit of ſal-armoniac, 
were mingled with the warm blood, it would be ſo far from 
curdling it or debaſing its colour, that it would rather make it 
look moxe florid than before, and both keep it fluid, and preſerve 
it from putrefaction for a longer time; and that he deviſed this 
experiment to ſhow the amicablencis of volatile ſpirits to the 
blood and poſlibly from this S. Vracaſſati might take the hint 
of injecting ſuch liquors into the veins of animals, 

Mr. Oldenburg confirms this relation, it appearing from the 
Journals of the Royal Society that the honourable Mr. Boyle had 
communicated to them the above experiments in Dec. 1664. 


An Obſervation on the Epiploon : by S. Fracaſſati and Malpighi. 
Phil. Tranſ. N® 29. p. 552. 


* Epiplion, or caul, being viewed with a good micro- 
ſcope, reſembles a great ſack, furniſhed with other ſmall 
ones, which contain collections of fat; there are many veſſels, 
which may be called adipoſe or fatty, iſſuing out of this -mem- 
brane, which ſpreading themſelves all over the body, convey fat 
to it, in the fame manner, as the arteries do the blood; where- 
ever fat is found, there are alſo numbers of theſe little ſacks ob- 
ſerved, wherein this fat is contained; whence it is, that in lean 
and emaciated bodies, inſtead of fat, you find nothing but empty 
ſkins, or veſicles, The ſtructure of theſe faccuil and of the adi- 
poſe veſſels ſufficiently ſhows, that the fat is not formed by 
chance, out of the thick vapours of the blood, as is commonly 
thought; nor, that its chief uſe is to cheriſh the natural heat, it 
ſeeming rather to conduce to the allaying the acrimony of the 
falts in the blood and ſeroſitics; for lean perſons, and ſuch as 
have had their caul cut out, are more ſubject to rheumatifms, 


lienteries, and the like diſeaſes, that ariſe from the ſharpneſs of 
humours, than fat people. 


Of Orange and Citron Trees and their Fruit. Phil. Tranſ. 


No 29. p. 553. 
＋ Flores ence they have orange-trees, that bear a fruit, which 
is citron on one ſide, and orange on the other; and this is 


_ alſo confirmed by an ingenious Engliſh gentleman who had ſeen 


of them at Paris, and a Provincial there pretends to keep 
orange-trees all the winter long, without any fire, tho they re- 
main in the earth; and are not put in boxes: This is thought to 
be done by a peculiar ſort of dung, uſed for that purpoſe, and 
wrought deep into the ground, And why might not this expert- 

ment 
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ment be made about London, whoſe latitude is much the ſame 
with Paris? | 


Transfuſion practiſed on a Man in London; by Dr. Lower and 
Sir Edin. King. Phil. Tranſ. NO 30. p. 557. 
HIS experiment was performed on Mr. Arthur Coga, 
Nov. 23d, 1667, after this manner; having prepared the 
carotid artery in a young ſheep, and opening a vein in the man's 
arm, with as much eaſe as in common phlebotomy, he was 
bled fix or ſeven ounces ; then inſerting quills into the two pipes 
in the two ſubjects, to convey the ſheep's arterial blood into 
the man's vein, it ran freely ſor two minutes; and a pulſe was 
obſerved in the vein beyond the end of the filver pipe, and it was 
thought, he received nine or ten ounces of blood; for at firſt 
letting the ſheep's arterial blood run into a porringer for a minute, 
in that time there was a diſcharge of 12 ounces, but the pipe in- 
ſerted into the vein, being 3 leſs than that thro' which the 12 
ounces ran in a minute, we may ſuppoſe the quantity of blood 
received to be as above. The patient found himſelf very well, 
both in, and after the operation. 


Medicated Liquors injefted into human Veins ; by Dr. Fabritius. 
Phil. Tranſ. Ne 30. p. 564. 

R. Fabritius injected by a ſyphon, about two drams of 
| a laxative medicine into the median vein of the right arm 
of three patients in the hoſpital at Dantzic# ; one of them was 
arobuſt ſoldier dangerouſly infected with the venereal diſeaſe, 
having nodes on the bones of his arms: Upon injecting the liquor, 
he complained of great pains in his elbows ; about four hours af- 
ter, it began to work, and the patient had five ſtools ; and with- 
out any other medicines the protuberances diſappeared, and the 
diſeaſe was entirely removed. The two other Experiments were 
made on a married woman of 35, and a ſervant maid of 20 years 
of age, both of whom had from their birth been afflicted with 
epileptic fits: They both underwent this operation, and there 
was injected into their veins a laxaive roſin diſſolved into an anti- 
epileptic ſpirit ; ſome hours after the injection, the former of 
theſe had gentle ſtools, and the next day the fits recurring, were 
much milder, and are fince altogether vaniſhed. The other, viz. 
the maid had the ſame day four ſtools, and ſeveral the next day ; 
but going into the air, taking cold, and not obſerving any diet, 
ſhe ſickned and died. It is obſervable that after the injection, 


they all three had violent and frequent vomitings. of 


TT 
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Of the Tides, Wells; F freſh and falt Water, and of the Whale 
Fiſhing, &c. at Bermudas; by Mr. R. Norwood. Phil, 
Tranſ. NO 30. p. 565. | 
T is high water at Bermudas about ſeven o'clock at new moon, 

and in ſome creeks an hour or two later: The water riſes but 
little, as about four foot at high-water, but at the ſpring-tides, it 
may be about a foot more; the tides without are very various in 
their ſetting ; ſometimes the tide of flood ſets to the eaſtward 
ſometimes to the weſtward ;z but in fair, calm and ſettled wea- 
ther, the ſaid tide ſets from the ſouth-eaſt to north-weſt. 

Wells of freſh water are ſometimes dug within 20 yards or 
leſs of the fea, which riſe and fall with the tides, as do moſt of 
the wells in the country, tho” further up. They dig till they 
come almoſt to a level with the furface of the ſea, and then they 
find either freſh or ſalt water; if freſh, on digging two or 
three foot deeper and often fewer, they come to ſalt water: If it 
be a ſandy ſoil or a ſandy crumbling ſtone, thro* which the wa- 
ter gently filtrates, they uſually find freſh water, but if hard 
lime · ſtone rocks, between whoſe chinks the water paſſes it is falt 
or brackiſh, 

The whales of Bermudas are leſs than the Greenland, but 

ſwifter and mate lively, ſo that when ſtruck in deep water, 

they preſently plunge with ſuch violence, that the boat is in 
danger of being pulled down after them, unleſs the rope be 
timely cut; on which account they uſually ſtrike them in ſhallow 
water ; their boats are very ſtout and good, with fix oars, and 
they can row them forwards or backwards, as they have oc- 
caſion; and if they row up gently to the whale he will hardly 
avoid them; in the mean time the harpineer taking his oppor- 
tunity, ſtrikes his harping-iron about or before the fins, ra- 
ther than towards the tail; theſe harping-irons are much like 
thoſe uſed in England in ſtriking porpoiſes, and they are of 
extraordinary good metal, that will not break, but wind a- 
bout a man's hand ; to the harping-iron a ſtrong lithe rope 
is faſtened, and a ſtaff is put into its ſocket, which when the 
whale is ſtruck, come out; and fometimes they ſtrike another 
iron, or dart lances till they have killed him. Mr. Norwood 
could not tell whether they found any Spermaceti in theſe whales, 
as they do in thoſe of the Bahama iſlands ; which latter, yielding 
not ſo much oil as the whales of Bermudas, are furniſhed with 


great teeih and are very ſtrong. | 
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To find the Year of the Julian Period; by R. P. de Billy. and 
the demonſtration of that method; by Mr. J. Collins. Phil. 
Tranſ. No 30. p. 568. # | 

Ultiply the ſolar cycle by 4845, and the lunar by 4200, 

and that of the indiction hy 6916 ; then divide the ſum 
of theſe products by 7980, which is the Julian period; the re- 
mainder of the diviſion, without regarding the quotient, will be 
the year of the Julian period required; e. gr. let the cycle of the 

ſun be 3, of the moon 4, and of the indiction 5, multiply 4845 

by 3 and you have 14535, and 4200 by 4, and the product is 

16800, and 6916 by 5, gives 34580 ; the ſum of the products is 

65915, which. divided by 7980, gives 8 for the quotient, and 

the remainder, 2075,' is the year of the Julian period. 
The Julian period is a baſis, whereon to found chronology, 

not liable to controverſy, as the age of the world is, and it is the 
number 7980 which is the product of 28, the folar cycle; 
into 19, the lunar cycle; and into 15, the indiction: Arch- 
biſhop er informs us, that Robert Lotbharing, biſhop of Here- 
ford, firſt obſerved the advantages thereof; 500 years after whom, 
it was fitted for chronological uſes by Fo/eph Scaliger: This 
period is ſuch a limitation to chronology, that in 7980 years, 
the number of. the ſun's cycle, the prime and the year of the 
Roman indiftion, which relates to their ancient laws and re- 
cords, can never happen alike ; biſhop Her ſuppoſes it to exceed 
the age of the world by 709 years. | | 
The problem may be thus propoſed; any number of diviſors, to- 

ether with their remainders after diviſion being given, to find the 
dividend : This problem was long ago reſolved by Jobs Gœyſius, 
by the help of particular multipliers, ſuch as thoſe abovementi- 
oned, and the fixt multipliers are defined to be ſuch numbers, 
as divided by the other diviſors, or their product, the remainder 
is o; but divided by their own diviſor, the remainder is an unit. 
It is required that the given diviſors be primes to each other, i. e. 
that no two or more of them can be reduced to leſs terms by any 
common diviſor : For, if fo, the queſtion may be poſlible in it- 
felf, but not reſolvable by help of ſuch multipliers, fuch being 
impoſſible to be found; and the reaſon is, becauſe the product of 
an odd and even number is always even, and that divided by an 
even number leaves either nothing or an even number. 


: 28 7 74845 
Diviſors '9 &The mulcipliers relative to them are $4200 
15 6916 


The 
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The definition affords ſufficient light for the diſcovery of theſe 
numbers; to inſtance in the firſt, the product of 19 and 15 is 
285, which multiply ſucceſſively by all numbers, and divide-by 
28, till you find the remainder required: Thus, twice 285, is 
570, which divided by 28, the remainder is To ; alſo thrice 285 
is 855, which divided by 28, the remainder is 15, Thus if you 
try on ſucceſſively, you will find that 17 times 285, which is 
4845, is the number required, which divided by 28, the re- 
mainder is an unit; hence we thall find that 


434457 | 19,155 17 
hzcop is equal to the ſolid, or produ& 4d, 15. 10 
6916 2. 28, 19, 13 


For the demonſtration of this rule we argue thus: | 

I. Each multiplier multiplied by its remainder, is divided by 
its own diviſor, leaving that remainder ; for, each multiplier wag 
defined above to be a multiple of its own diviſor, & an unit: 
Wherefore multiplying it by its remainder, only renders it a 
greater multiple to the ſaid diviſor, + and unit multiplied by 
the remainder, which is no other than the remainder itſelf, but 
if o be the remainder, that product is deſtroyed. He 

II. The ſum of the products, divided by each reſpective diyi- 
ſor (by I.) leaves its own proper remainder ; for the firſt pro- 
duct is meaſured by its own diviſor, leaving its proper remainder ; 
and if we add thereto the reſt of the products, we only add a 
multiple of its own diviſor, which encreaſes the quotient but not 
the remainder : In particular the ſecond multiplier is 28 x 15 x 
10 x remainder, all which is but a multiple of 28; and ſo the 
third product, is 28 x 19 x 13 x remainder ; and what has 
been ſaid concerning the ſum of the products, being divided by 
the firſt diviſor, and leaving its proper remainder, may be ſaid 
of each reſpectively. 

III. The ſum of the products divided by the ſolid of the three 
diviſors, leaves a remainder qualified like that ſum: For that 
ſum (by 2.) is no other than the firſt product encreaſed by ad- 
ding a juſt multiple of the firſt diviſor, which enlarges the quote, 
but alters not the remainder; by parity of reaſon, the ſubſtracting 
a juſt multiple thereof, alters only the quote, not the remainder; 
but the ſolid of all the three diviſors, multiplied here by the 
quote, as there by the remainder, is no other than a juſt multi- 
ple of the firſt diviſor; wherefore the remainder after this di- 
viſion, is of the ſame quality with the ſum of the products, and 
divided by the firſt diviſor, leayes the remainder proper thereto; 
and ſs cf the other diviſors. 

To 
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To illuſtrate. this rule, take the following example; 3 


Sun's cycle, 25 48345 —_ 

In the year 1668 Moon's cycle, Fe mulpleny $200 67200 

Indiction, f 41496 

The ſum of the products is 229821, which divided by 

980, the remainder is 638 1, the year of the Julian period, 

— which .ſubſtrafting 709, there remains 5672, for the age of 
the world, according to. archbiſhop 

To find the year of the Julian period for any year of our 


Lord, we muſt know the prime, cycle of the ſun, and number 


of the Roman indiction for the firſt year of the Chriſtian Ara, 
which Mr. Street comprehends in the following verſe, 


When T, 9, 3z to the year have added been; 
Divide by 19, 29, fifteen. 


+ The remainders are the cycles and indiction of the given year 
of Chriſt, and"thus they were found above for the year 166 

The ule of the prime is to find the epact, and thereby the 
moon's age, time of high water, &c. the ſolar cyele is uſeful in 
finding the Dommicatletter, and thereby to know the day of the 
week, on which any day of any month falls; but this is more 
eaſily obtained, by finding on what day of the week the firſt of 
March happens for ever: which is thus: to the number two 
add the year of our Lord, and its even fourth part, neglecting the 
remainder, if any ; then divide that ſum by 7, and the remain- 
der, neglecting the quotient, ſhews the number of the day of the 
week, accounting Sunday, firſt ; if o remains, the firſt of March 
falls on a Saturday. Thus 2-þ 1669-4-417==2088 being divided 
by 7, the remainder is 2, ſhewing the firſt of March 1669, to 
fall on a Monday: If it were required to do this for years pre- 
cceding our Sa viour's nativity, then take this rule ; to the year 
add its even fourth part, divide the ſum by 7, and the remainder 
ſhews the day of the week, accounting Sunday firſt, Saturday 
ſecond, and ſo back ward. 

To find what day of the month, in the firſt week of each 
month happens to be on the ſame day of the week, with the firſt 
of March; uſe the following verſes, wherein the 12 words re- 
late to the 12 months of the year, accounting March the firſt. 

Aſk Endleſs Comfort, God Enough Beſtows, 
From Divine Axioms, Faith Confirmed Grows. 

The alphabetical number of the firſt letter of the word proper 
to the given month, is the anſwer : e. g. If the month were April 

Vor. I, P the 


LS SS a CS 
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the word anſwering thereto, is endleſs, and E is the fifth letter in 
the alphabet : Wherefore conclude, that the firſt of March and 
the fifth of Abril, do for ever happen on the ſame day of the 
week. | 

To find on what day of the week the firſt day of each month 
happens: Suppoſing the firſt of March known, it might be found 


out by the former problem, but the following verſe, beginning 


with March like the former, is readier for the purpoſe 


A Dreadful Fire, Beholders Daily Gaze, 
Chaftiſed England, Ah! Cruel Fatal Blaze. 


In 1669, the firſt of March is Monday, I would know on 
what day of the week, the firſt of October happens; the word 
anſwering to that month, is England, then A Monday, B Tueſ- 
day, &c. and E Friday, which is the day ſought. 

To find on what day of the month, the ſun enters into any 
fign of the zodiack ; the following verſe may ſerve for that 
purpoſe. 9 ä 
Charles Brought Content, Divers Effects Enſue, 

Envy, Fear, Dolour, Danger, Bid Adieu. 
Here again, the 12 words refer to the 12 months, and March 
is the firſt ; To the number of the letter of the alphabet, the 
word begins with, add 7. e. gr. Fear is the word for October, and 
F the fixth letter: Wherefore the ſun enters into the eighth ſign, 
vi. Scorpio, on the 13th of October. 


Experiments concerning the Relation between Light and Air it 
/hining Wood and Fiſh ; by Mr. Boyle. Phil. Tranſ. Ne 31. 
p. 581. 

Exp. I. HE honourable Mr. Bayle, on putting a piece of 

ſhining rotten wood, of the bigneſs of a groat or 
leſs, into the receiver of an air pump, found that after the firſt 
ave or ſix exſuctions, it loſt not its light; but afterwards, as the 
air was exhauſted, it grew more and more dim, till at laſt, about 
the tenth exſuction, it emitted no light at all. 

Exp. II. As the external air was gradually admitted, he ob- 
ſerved the ſeemingly extinguiſhed light to revive ſo faſt, that it 
ſeemed like a little flaſh of lightning, and the brightneſs of the 
wood was greater than when firſt put into the receiver ; upon in- 
cluding it in a very ſmall receiver of clear glaſs, he found that in 
this, the light would begin to grow faint, at the ſecond, or af 


leaſt, the third exſuction of air, and at the ſixth or ſeyenth would 
quite diſappear, 


Exp. III. 
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Exp. III. That he might diſcover whether this luminouſneſs 


of the wood, would be affected like a live coal or the life of an 
animal, and be quite extinguiſhed, upon excluding the air for a 


few minutes ; he exhauſted the receiyer till the light of the wood 


quite diſappeared, and the air was excluded for about a quarter of 
an hour; but it happening then to be too late to proſecute the 
experiment any further, the air was admitted, upon which, the 


' wood recovered its light, though it ſeemed leſs vivid than before. 


The following night, a piece of wood was put in, bigger than the 


former, above an inch long, which ſhone very ſtrongly ; and hay- 


ing by a few exhauſtions quite deprived it of light, it was left in 


the exhauſted receiver for a full half hour, but ſome air getting 


into the receiver ſpoiled the experiment. Satt 
Exp. IV. He obſerved, that the effect, the withdrawing of 
the air has upon a body in the receiver, is more conſiderable 
ſome minutes after, than immediately, upon ceaſing to pump; 
and thus, bodies, whoſe light is not made wholly to diſappear, 
by continuing for ſome time longer in that ſtate, might probably 
loſe their remaining light ; to confirm this, he put in a body that 
was not wood, ſome of whoſe parts were' more luminous than 


others; and having exhauſted the air, the brighter parts ſhone 


but faintly, but by continuing it therein, he perceived the lumi- 


nous portions. to become ſtill dimmer and dimmer; but upon the 


admiſſion of the air, the body began to ſhine again. 

Exp. V. The rarefaction of the air having ſuch an effect on 
ſhining wood, he would try, what the compreſſion of it would 
do: For which end, he included a piece of the wood in a little 


compreſſing inſtrument, ſuch as that deviſed by Dr. Hoot; but 


though the air was forcibly enough impelled into the glaſs, yet by 
reaſon of the thickneſs required in fuch glaſſes, and the opacity 


thence ariſing, he could not then determine, whether any change 


or not were made in the luminouſneſs of the wood. | 

Exp. VI. In order to try, whether a ſmall quantity of air, 
without renewing it, could-ſuffice to maintain this light; though 
not that of a live coal, or a piece of match; he hermetically ſealed 
a piece of ſhining wood in a tube of clear thin glaſs; which be- 
ing carefully done, the wood retained its light very well and 


ſhone very briſkly, and that for a conſiderable time. 


Exp. VII. He put a piece of red hot iron intoa receiver, and 
j the air ſeemed to have no effect on it to diminiſh its 

ining. 

Exp. VIII. Having hermetically ſealed up a ſmall piece of 


ſhining wood in a flender tube, and putting it into a ſmall re- 
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ceiver, he 6exhauſted the air and afterwards re- admitted it; but 
neither way was there perceived any ſenſible decrement or i 

of light, which ſhows that the motion of bodies, as the corpuſ- 
cles of light, may be freely made in Vacus Hou the allltance 


of a medium or vehicle. 
Exp. IX. He put into a cylindrical tube, whos bore. was 
about half an inch, and its length a foot or more, a piece of 


ſhining wood, wedg'd in with cork towards its ſealed end, to 
keep it; from falling, which he inverted into another, glaſs fullof 


quickhibver, and both were put into a long receiver, and pum 
ing a little, that the air in the tube, expanding itſelf, might. 


preſs the mercury, and eſcape into the receiver, and then admit 


ting the external air, that the mercury might fill the cavity of the 
tube, now freed from {6 much of its air after this he pumped 


again, and obſerved, that as the air in the tube, by its ſpring, en- 


panded itfe}f more and more, the ſhining wood grew dimmer and 
dimmer, till at laft, it ceaſed to ſhine; but upon re-admitting the 


air, the quickſilver was driven up again, and the air above the 


mercury reſtored to its former denſity, upon which the wood te- 
covered alfo its light; the air, when expanded, reached to-about 
a foot vr more from the ſealed end to the ſurface of the mercury, 


and when condenſed, it took up three inches only. 


Exp. X. He put a ſhining fiſh into a receiver, whoſe belly, 
and ſome parts of the head were more juminous than the reſt.; 
and upon exhauſting the receiver, it appeared that the abſence of 
the air did conſiderably leflen, and in ſame. places eclipſe the 


light of the parts that ſhone lels ; but the belly appeared as Ju. 


minous as before; and upon admitting the air, the light lceaned 


to revive and encreaſa, 
Exp. XI. He put into a receiver ſmall pieces of rotten 60, 


and excluded the air for 24 hours, but upon its admiſſion, the 


fiſh regained its light. 

Exp. XII. He put a piece of ſhining fiſh into a wide- mouthed 
glaſs, half full of fair water, and placing it in a receiver, he 
exhauſted the air ; and he found that neither the ablence nor the 


admiſſion of the air, had any great effect on the light of the im- 


merſed body. 

All theſe experiments were made with whitings, which are 
the fitteſt of any for ſuch trials. 

Exp. XIII. Upon including a piece of ſhining fiſh into an 


exhauſted receiver, for 48 hours, in which time its light vaniſh- 


ed, but on the ingreſs of the air, it recovered its ſhining again. 


This ſuddenneſs, with which theſe bodies were re-kindled, * 
” 8 
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the firſt contact of the air revived ſome ſuſpicions in him, about 
the poſſible cauſes of theſe ſhort-lived apparitions of light, which 
diſcover themſelves upon men's coming in, and conſequently ad- 
mitting freſh air into yaults, that bad been long ſhut up. 


4 Comparibu betruens live Coals and ſhining Wood; by the 
2 "ip Same. Phil. Tranſ. No 32, p. bo. * 
OTH live coals and ſhining wood emit a native light, and 

D not an adventitious one, for they ſhine the more vividly, the 

darker the place is: made: They both require the preſence of the 

air, and that of a particular denſity; duning wood and a live 
coal, being deprived for 4 time of their light, by excluding the 
contiguous air, preſently recover it on the — of freſh air; 
they are both eaſily extinguiſhed by water and many other 
liquors; this is plain as to coals; and upon wetting a piece of 
ſhining wood with a little common water in a clear glaſs, it pre- 
ſently loft all ite light; the evrnt was the ſame, by trying ſtrong 
ſpirit of ſalt, weak ſpirit of ſal- armoniac, as alſo high rectified 
ſpirit of wine, and rectified oil of turpentine; as a live coal is 
not extinguiſhed hy the coldneſs of the air, ſo neither is a piece 
of ſhining, wood. fi 05138 nourry: | 

A live coal and ſhining wood differ in this, that whereas the 
light of the former is readily extinguiſhable by compreſſion, the 
latter is no ways affected by it; 2 tive coal will in a ew minutes 
be totally extinguiſhed by excluding the air, whereas ſhining 
wood, will immediately recover its light on the adtniſſion of it, 
even though excluded for half an hour; they differ alſo in this, that 

2 live coal being put into a ſmall cloſe glaſs, dies in 2 few mi- 

nutes ; but a piece of ſhining wood will continue; to thine for 

whole days: A coal, as it burns, emits a great deal ,of ſmoke, 
which ſhining wood does not; a coal in ſhining waſtes, which 
the latter does not; a live coal is actually hot, whereas ſhinin 
wood is not ſo much as luke warm. | 


A Blemiſh in a Hor/#s Eye; by Dr. Lower. Phil. Tranſ. 
Ne 32, p. 613. | 

T HE eyes of horſes are affected with a peculiar blemiſh, 
which is uncommon to other animals, and not taken no- 
tice of by any author; it is a ſpungy excreſcence, commonly of a 
dark muſk- colour, growing out of the edge of that coat of the eye, 
called the Lea, whichdepraves the fight, or totally deſtroys it: 
To conceive the manner-how it is done, it muſt be obſerved, 
that the Uvea is a muſcular coat, contracting and dilating itſelf, 
| 8 for 
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for the admiſſion of ſo much light, as the eye can bear; ſo that 
the brighter the light is, the greater the contraction, and the 
darker the place, the greater the dilatation, as may be plainly 
ſeen in a cat's eye; if that fpungy ſubſtance be ſo large, or in 
number ſo many, as to grow in ſeveral places about the Pupilla 
or fight of the eye, where it contracts itſelf, the fight is very 
much, or totally obſtructed, and conſequently the horſe ſees 
lictle or nothing at all; as the doctor obſerved in ſome 11 
which being brought out into ſun- ſnine, could not ſee at all, 
would fuffer their pupil to be touched without winking; but the 
fame horſes, being led back again to the ſtable, the Uvea in that 
dark place dilating itfelf, they could fee very well again, and 
would not ſuffer his finger near their eye, without winking and 
toffing their heads; and he was told that they were apt to ſtumble 
in the day- time, if it happened to be bright and ſun-ſhiny, but 
- would travel well and ſecurely in the evening, and in dark cloudy 
weather. The doctor thinks that this diſorder proceeds not from 
ſtraining in great draughts or races, Er. becauſe he has obſerved 
. thefe excreſcences in young horſes, of three or four years od 
which, after they have been taken up from graſs, and kept with 
dry meat, have very much abated”; but upon being turned ont 
agam to grafs in the fpring, grew to the uſual bigneſs : And 
whether they proceeded from their moiſt feeding, or holding 
don their heads, whereby a great flux of humours was derived 
0 thar part, he could not determine. The larger and more 
numerous thefe excreſcences are, the more the ſight of the eye is 
in danger of being obſtructed ; the excreſcences, on the upper 
edge of the Uvea, are apt to grow the Hrgeſt, and hinder the 
fight moſt; thoſe on the middle of the Le, do more obſtruct 
the fight, by diſtracting the object, than thoſe an either corner of 
it: The cure can only be expected from a drying kind of diet; 
though fomething may be deviſed to ſhade the eyes externally and 
keep them from being expoſed to the ſun, whereby the pupil will 
not be focloſely contracted, nor conſequently the ſight ſo, much 


Of Spots in Venus; by S. Caſſini, Phil. Tranſ. Ne 32. p. 615. 
Caſſni diſcovered, Ociab. 14th, 1666, 5 h. 45“. Pp. n. very 
near the centre of Venut, on the northſide, a part brighter 
than the reſt; and he obferved at the ſame time, weſtward, 
two obſcure ſpots, ſome what oblong; which parts he could not 
well ſee again till pril 28th, 1667, when, about a quarter of 
an hour before ſun-riſing, he faw a bright part, fituated- near 
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the ſection, and diſtant from the ſouthern horn, a little more 
than + of its diameter; and near the eaſtern ring he ſawa dark 
and ſomewhat oblong ſpat, which was nearer the northera than 
the ſouthern . horn; at ſun-riſing he perceived, that this bright 
part was diſtant from the ſouthern horn, + of its diameter ; and 
he was ſurprized to find, that the ſame motion, which was 
made from ſouth to north in the inferior part of the dilk, was 
on the contrary made from north to ſouth in the ſuperior part; 
the next day, at ſun-riſing, that bright part was not far from 
the ſection, being diſtant from the ſouthern horn +4 of the dia- 
meter: When the ſun was 40 high, the ſame was fituated 
near the ſection, and remote from the ſouthern horn ; of the 
diameter; the ſun being elevated 60. 10/. it ſeemed to have 
paſſed the center, and to have been interſected by the ſection 
of the diſk ; the ſun being 7-high, it appeared more norther- 
ly, together with two obſcure ſpots, fituated between the ſec- 
ton and circumference, and equally diſtant from each other, 
and from each horn, on both fides: And the ſky being very 
clear, he obſerved the motion of the bright part for 1 4 hour ; 
which then ſeemed to be made exactly from ſouth to north, 
without any ſenſible inclination either eaſt or weſtward : ay 
10th and 13th before ſun-riſing, he obſerved ſtill the bright 
part near the center northward : Zune 5th and 6th, before ſun- 
tiſing, he obſerved the ſame between the northern horn and 
the center of the planet, and he remarked the ſame irregular 
variation in the obſcure ſpots. Theſe appearances in Venus, 
were ſeen for ſo ſhort a a time, that it is difficult to know when 
they return to the ſame place; yet this he aſſured, ſuppoſing 
that this bright part of Venus has always been the ſame, that it 
compleats its motion either of revolution or libration in leſs 
time than a day, fo as to return in about 23 hours to the ſame 
ſituation in this planet, but yet with ſome irregularity. 


The Cure of an inveterate Phrenſy, by Transfuſion ; by M. Denis. 
Phil. Tranſ. Ne 32. p. 617. 


HE patient is about 34 years of age: His phrenfy was 

thought to be owing to a diſappointment in love; bis firſt 
fit was very violent, and laſted ten months without any inter- 
val; afterwards he recovered, and married 3 but in a year's 
time he relapſed again, his madneſs continuing upon him for 
nice Gr ten months without any reſpite ; and thus he relapſed, 
and was Cured ſeveral times in the compals of 7 or 8 years, 
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Dec. 19th, 1667, M. Emmeres opened tho crural artery of f 
calf, and after the neceſſary preparations, and drawing about 
ten ounces of blood of the right arm of the patient, he trans. 
fuſed into him about five or ſix ounces from a calf; next morn- 
ing he ſeemed to be a little ſober, and after taking from him 
two or three ounces of blood, there was a ſecond transfufion, 
more. plentiful than the firſt, made into his left arm, the pa- 


tient being 3 have then received more than a whole 


pound; as the blood began to enter into his veins, he felt a 


heat along his arm and under his arm - pit, as in the firſt trans- 


fuſion: his pulſe roſe, and a plentiful ſweat came over all his 
face; he complained of great pains in his kidneys, and that he 
was ſick at his ſtomach, and ready to choak, unleſs ſet at liber 
ty; upon which the pipe that conveyed the blood was taken 
out of his arm, and whilſt the wound was cloſing, he vemited 
a great deal of bacon and fat, he had eaten half an hour before.; 
he had an inclination to make urine, and to go to ſtool ; being 
put to bed, he fell a- ſleep about ten ofelock at night, and 
waked not till about eight next morning; at which time be 
ſhewed a ſurprizing calmneſs, and great preſence of mind, in 
expteſſing all his pains, and a general laſſitude he felt all over 
his limbs; he made a great glaſs full of urine, as black, as if 
it had been mixed with. ſoot; next day he filled another uri- 
nal with his water, almoſt as black as that of the preceeding 
day ; he bled at the noſe very plentifully, upon which it was 
thought proper to take two or three porringers of blood from 
him; next day his urine began to clear up, and afterwards by 
little and little recovered its natural colour : There was a third 
transfuſion deſigned, but obſerving ſo great an amendment in 
his carriage, that reſolution was quite laid afide ; he is at pre- 
ſent of a very calm ſpirit, performs all his functions very well, 
and ſleeps ſound, only now and then complains. of troubleſome 
dreams. 


An Hermaphrodite ; à Dr. Tho. Allen. Phil. Tranſ. NO 32. 
p. 624. \ 

MIDST the various and uncommon luſus, or rathef 
errors of nature, there is no inſtance more extraordinary 

than the preſent ; this hermaphrodite is not to be reckoned 
either among thoſe obſcene women, called by the Greeks Tri- 
bades, and who were frequently to be met with in Zgypt ;z or 
to be equalled by any deſcription yet extant : The name of 
the Perſon is Aun Mild, born Feb. 2d, 1647, at Tm in 
amp* 
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Hampſhire : At ſix years of age playing and wreſtling with her 
fellow children, there appeared two tumours like Hernia's or 
ruptures ; in redueing which, all the care of ſurgeons was in- 
effectual; for they proved to be teſticles, which now grown 
big, and included in a Scrotum, ſeemed to differ in nothing 
more from thoſe of a man, than that each teſticle had its own 

culiar and diſtinct Scrotum, but in ſuch a manner that the 
production of both formed the Labia of the Vulva; in the Sinus 
or Fiſſura magna, the Nymphe and Carunculæ Myrtiformes 
appeared entire; and half the Vulva was covered with a thin 
membrane from the Perinæum, and there was no appearance 
of a Clitoris ; the Uterus, and its neck were exactly like thoſe 
of a female; ſhe paſſed for a woman till the thirteenth year 
of her age, wag clad as ſuch, and performed all the duties of 
that ſex ; till once happening to be kneeding dough, all of a 
ſudden, a Penis, which till then lay concealed, broke forth, 
to the great ſurprize of the patient; in an erection it was 
about four inches long, and its fituation was the ſame with the 
Penis of a man, furniſhed likewiſe with a Glans, and a Prepu- 
tium faſtened to the Fænum, in the ſame manner as in the 
male; but the Glans being imperforated, tho" it ſeemed to be 
covered only with a thin membrane, that might be eaſily per- 
forated, denied egreſs to the Semen, wherefore it made its 
way thro' the Pudendum Muliebre, poſſibly in a refluent manner: 
At ſixteen years of age, her Menſes began to flow periodically, 
and regularly, and continued ſo for two years, at the end of 
which, they ceaſed, and ſhe began to have a beard, and all 
her body was covered with hair; her voice, habit of body, and 
hair of her head reſembled thoſe of a man, the breaſts and 
nipples were ſmall, the Thorax broad, the Iſchia were at no great 
diſtance from each other, and the Nates were ſmaller than thoſe 
of women; ſhe had the paſlions of both ſexes ; at the fight of 
a woman her Penis was erected, and at the ſight of a man it 
became flaccid : It may not be improper to ſubjoin this one 
circumſtance, that as one night ſhe was making very merry with 
her companions, ſhe caſt her eyes upon a handſome man, and 
became ſo much in love with him, that the exceſs of her 
paſſion made her hyſteric, which appeared not only. from the 
ſymptoms, ſuch as a ſwelling from the Abdomen, finging, laugh- 
ing, and crying, but alſo from the cure, which was effected by 
an application of a plaiſter of Galbanum to the region of the 
navel, and by exhibiting hyſteric remedies. 


Vor. I. Q Grind. 
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Grinding Optic and Burning Glaſſes of other Figures than Sphe. 
' rical, by Mr. Smethwick. Phil. Tranſ. No 33. p. 631, 


TR. Smethwick produced ſpecimens of. his invention in a 
M teleſcope, a . and two burning glaſſes, before 
1e Royal Society, Feb. 27th, 1664; The teleſcope was abqut 
four foot long, with four glaſſes, the three eye-glaſles, being 
plano-convex, were of this new figure, and the fourth, a ſphe- 
rica] object glaſs; upon comparing this with a common, yet 
very good teleſcope, longer by about four inches, it was found 
to exceed the other in goodneſs, by * in a greater angle, 
and repreſenting the objects more exactly in their reſpectiye 
proportions, and bearing a greater aperture: The reading glaſs 
of the ſame figure, being compared with a common ſpherical 
glaſs, far excelled it, by greatly magnifying and — 
diſtinctly the letters, but this it could do on one fide only, 
ſpherical glaſſes anſwering equally on bath ſidea: Of the two 
burning concaves, one was of fix inches diameter, and its focus 
three inches diſtant from the center; the other was of the ſame 
diameter, but leſs concave, and its focus ten inches diſtant j 
when they were broüght near a large. lighted candle, they 
warmed a little the faces of thoſe, that were four or five foot 
diſtant ; and when held to the fire, burned gloves and cloaths at 
the diſtance of three foot, In the preſence of Dr. Hard, biſh- 
op of Sarum, the deeper of the two cuncaves turned wood 
into flame in 10 ſeconds, and the ſhallower in 5, and that in 
autumn, about 9 o'clock in the morning, in gloomy weather; 
the deeper concave, when held to a lucid body, would caſt a 
ſtrong light, ſufficient to read by at a conſiderable diſtance; 
by expoſing the ſame to a northern window, on which the ſun 


ſhined not at all, or very little, it would warm ones hand, but 
this it would not do after ſun-ſet. | 


Tides 9/erved at Plymouth; by Mr. Colepreſs. Phil. Tran, 
| No 33. p. 632. 

T HE diurnal tides, from about the latter end of March, 

till the latter end of September, are about a foot higher 
in the evening than in the morning, that is, in every tide that 
happens after noon and before midnight; on the contrary, the 
morning tides from Michaelmas to Lady. day, are conſtantly 
higher by about a foot, than thoſe in the evening: And this 
proportion holds in both, in the intermediate times of increaſe 
and decreale : The higheſt monthly ſpring-tide is Wee 
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third after new or full moon; if a croſs wind intereept not the 
courſe of the water; as a north-eaſt or north-weſt : The higheſt 
ſpring-tides make the loweſt ebbs; The velocity of the water 
increaſes till half. flood, when it is greateſt, and decreaſes pto- 
portionably till high water; as appears from the following 
ſeheme, collected from obſervations made at ſeveral times and 
places, which though calculated for Plymouth haven, where the 
water uſually riſes about ſixteen foot, yet it may. ſekve indif+ 
ferently for other I by a — — addition or ſub- 
traction, 2 
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The A knee of tides from one new moon to the next, 


or from one full moon to the ſuccteding, is fifty-aine. 
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1. quaring. tir Hyperbola; by the Loyd Viſcount Brodinker, 
Th. Tranſ. NO 34. p. 3 
Er AB, Fg. 6. Plate IV, be one afſymptote of the hyper- 
bola E 4 C, and Jet AE and BC be Parallel to the other, 
and-let AE be to BC as 2 to 1, and let the parallelogram 
ABDE be equal to t; and fuppoſing that EA, 2, KH, 
Bn, dd, Y, & N. *w CB, e. art * harmonic ſeries, as is 
demonſtrated cs vel, Bee Meg 155 Se. Drs . 
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Note, 3 CA=d D-+ dF, Z A D=br+- bn, + 1 
F, trag 2p, x bn=654-m,i fG=etel, i ft 
gu-, Sc. Therefore, in the firſt ſeries, half the firſt 
term is greater than the ſum of the two next, and half this 
ſum of the ſecond and third greater than the ſum of the four 
next; and half the ſum of theſe four greater than the ſum of 
the next eight, &:. in infinitum. For, 4.4 D=b rb n, but 
bu>f G, therefore + d D>br4+- f G, c. And in the ſecond 
ſeries, half the ſecond term is leſs than the ſum of the two 
next, and half this ſum, leſs than the ſum of the four next, 
Sc. in inſinitum. The firſt ſeries are the even terms, vi. the 
2d, 4th, 6th, 8th, roth, &c. And the ſecond, the odd, viz. the 
Iſt, 3d, 5th, 7th, gth, Sc. of the following ſeries, viz. 
1 I I NR. I 3 
N 2x3 x4 xs FKS 27 Sc. in inſinitum 1: Put- 


. I . 
ting 4 for the number of terms taken at pleaſure, Form is the 


laſt, = the ſum of all theſe terms from the beginning, 
424-1 | | 


and - —— the ſum of the reſt to the end. That 4 of the firſt 


term in the third ſeries is leſs than the ſum of the two next, 
and r of this ſum leis than the ſum of the four next, and + of 
this laſt ſum leſs than the next eight, is thus demonſtrated : 


Let @ be equal to the third or laſt number of any term of 
the firſt column, vis, of diviſors. AE is : 
1 © 8 16a*— 484* 


4 * xa —2 4 —34 ＋ 20 Toa 964 ＋ 2324 
＋ 56424 
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or Ep ary ily pum 4 5 36 Þ+520—24 
+5624 
+ 8804+—960a"-1-4960"—969 
64 —3844 *+ 9289%— 11520*+ 7366* —1924_ : 14 =R 
644 — 384 - 880g%— 960 ＋ 4964 — 95 
And 484. — 1924%4$-2404*— 96a=excels of the numerator 
above the denominator. . But the affirmative > the negative, 
i. e. 484 — 1924 ＋ 240 — ou or 4 ＋ 50 > 4 -a, 
if a S 2. therefore B. A. 
e 4 of any number of A, or terms, is lefs than their 
ſo many * velpottive By" i. c. than twice ſo many of the next 
terms, Q. E.: D. 

By any of theſs dies ſeries, it is eafy to calculate as near 


ag you” pteaſe, theſe” and the like hyperbolic ſpaces, en 
be the rational ratio of A E to BC. | 


The Paricy 7s, the. annua] Tides in ſeveral Places of England ; 
Wallis. Phil. Tranſ. No 34. p. 652. 


* in his hypotheſis of the tides, made the annual 
high-tides happen about the beginning of November and 
February, particularly for the coaſt of Kent, and conſequently 
the river Thames and Medway : But the annual high-tides in the 
Severn and at Cheap/toro Bridge are ſaid to be about the begin- 
ning of March, and the end of September ; which tho' they agree 
not with the particular times on the coaſt of Kent, yet they agree 
thus far; that the former proceeds one equinox; as much as the 
latter follows the other equinox ; the high-tides about Plymonth 
happen about the 22d of tbruary, later "than that on the coaſt 
of Kent, but ſooner than that on the Severn + The reaſons of all 
theſe varieties are to be accounted for from the particular poſition 
of thoſe parts, and in brief may be theſe ; the general hypotheſis 
of the earth's diurna! motion from weſt to eaſt would throw the 
waters not following ſo faſt, from eaſt to weſt, which cauſes the 
conſtant current within the Tropics, where the circles are greateſt, 
from the coaſt of Africa, weſtward to that of America; and this 
is alſo the reaſon of the conſtant eaſterly breeze in thoſe parts: 
But the ſea beating on the coaſt of America, is reflected with an 


eddy on either hand, and conſequently returns from the Amer:- 
Can 
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can ſhore towards the caaſt of Europe; where the parallels bei 
leſs, and conſequently the diurnal motion ſlower, does not the 
the waters ſo ſtrongly weſtward as between the Tyuict, ad 1s 
not ſtrong enough to overcome the eddy, whereby the ſea has a 
north-eaſterly motion; the current therefore of our ſeas being d 
the north-eaſt, we are next to conſider, at what times it runs 
more to the north, add when more to the eaſt : en it rung 
moſt northerly, it runs up the 4/6 ſea and fo up the Severn, + 
When moſt eaſterly, it runs ftreight up the channel, and ſo to 
the coaſt of Kent; when between theſe points, it ſtrikes Agait 
Devonſhire, Cormuall, &c. The annual motion of the earth in 
the zodiac, and the diurnal in the equator, are not preeiſely n 
the ſame direction, but make an angle of 235 at the equinoxes 4 
and running, as it were parallel, at the ſolſtices; and in prop 
tion to their diſtance from theſe points, ſo is the inclination va 
ried: And theſe ſeveral directions of motion do more or leſs yas 
ry the compound motion of both from the eaſt and weſt, accords 
ing as the ſun is fart her from or nearer to the-folſtices : And n- 
ſequently, this inclination throws the conſtant current of our ſeas 
more to the north and ſouth, nearer the equinoxes ; and mote ta 
the eaſt and weſt, further from them; which is the reaſun, 
why the current up the Jriſb fea is, neater to the equinoxes, at 
the beginning of March and end of Sctanber, and up the chan; 
nel or narrow ſeas, farther from, them, at the beginning of H. 
bruary and November, and in the intermediate times on the coaſt 
of Devonſhire and thereabouts FC 
Tides obſerved at London; by Mr. Hen. Philips, Phil. Tranb. 

No 34. p. 656. ids. 
Ccording to Mr. Philips the true time of the tides is vety 
inaccurately calculated by moit ſeamen and aſtronomers, 
as if, when the moon is on a particular point of the compaſs, or ſo 
many hours paſt the meridian, it were high - water in ſuch and ſuch 

a port at all times of the moon; and thus they compute the tide# 
to differ every day 48 m. e. gr. a ſouth-weft moon makes full tide 
at London, that is, it is high-water there when the moon is three 
hours paſt the meridian : It is true, this holds at new and full 
moon, but not at other times of the moon. Mr. Philips found 
the tides happen at London, an hour and a half ſooner in the 
quarters, than in the new and full moon, and the true times of 
the tides to be decreaſing from the new and full moon to the 
quarters, but not equally : there being ſome little difference of 
alteration, both at the new and full moons, as alſo at the quar- 


ters; and the greateſt difference was in the intermediate times 
| between 
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between them, anſwering to a cireular proportion in this manner, 
Divide a circle into 12 equal parts or hours (ſee fig, 9. Plate IV.) 
according to the moon's motion or diftance from the fun, from 
new to full moon. Let the diameter of the circle be divided into 
go parts or minutes, that is, according to the time of the diffe- 
rence of tides, between the new or full moon, and the quarters, 
which is an hour and a half; craſs the diameter from hour to 
hour with perpendicular lines; reckon the time of the moon's 
coming to the ſouth in the circumference of the circle, and ob- 
ſerve the perpendicular falling from that point upon the diameter; 
the proportional minutes cut thereby will ſhow how many hours 
or minutes are to be ſubſtracted from the time of high-tides at 
new and full moon, to have the true time for that day: #. gr. At 
London, on new and full, it is high-water at three o'clock, that 
is, when the moon is three hours paſt the meridian, and ſo b 
the common rule, when the moon is about four days old, it wilt 
be ſouth about three, and high- water three hours after that; that 
is, at fix o'clock ; but by Mr. Philit's rule, if you compute the 
time of the moon's ſouthing in the circumference, the perpendi- 
cular line from three to nine, cuts the diameter in the middle, at 


43 m. which ſhews, that ſo much is to be deducted from the time 
0 
- 


bigh-tides at new and full moons; fo that it is high-water 
5 m. before 6, that is, at 5 hours 15 m. and nat at 6, accord» 
ing to the common rule. The ſame thing may be done for any 
other port or place, if you know the time of high-water at new 
and full moon there; and that the more readily, if you ſet down 
the time of high-water at new and full moon under the diameter, 
as in the figure is done for London, where it is high-tide at 3 
o'clock, ſo that, when the moon is ſouth at 3, the perpendicular 
interſects the diameter at 2 hours 15 m. and ſo when the moon is 
ſouth at 9, by adding 2 hours 15 m. you have the time of high- 
water, which is 11 hours and 15 m. and thus you may eaſily make 
a table, which by the moon's ſouthing, will readily ſhew the time 
of high-water at any age of the moon: But if the difference be- 
tween the neap and ſpring-tides be not fo great as the difference 
at London, the diameter muſt be divided into fewer parts. 


Of the Poiſon of the Tarantula; by J. W. Sengwerdius. Phil, 
Tranſ. N® 34. p. 660. 


HE poiſon of the Tarantula, being viſcous or clammy, 
does not exert itſelf immediately; for the firſt two years it 

only cauſes various diſeaſes in the patient, as dejection of appe- 
lite, burning fevers and cachexies, after which, ſome are ſeized 
with fits of finging and laughing, others weep and cry, others 


lleep, 


124 MEMOIRS F zhe 


ſeep, in ſome continual watching is obſerved, in ſome, vomiting, 


in ſome, dancing and ſweating, in ſome, madneſs ; others again 
fancy themſelves kings, and others, ſlaves ; but all of them with- 
out diſtinction delight in muſick, and by it they are moved ei- 
ther to dancing or geſticulations, which proves their only cure; 
but every Tarantatus or patient in this diſeaſe has his peculiar 
and ſpecifick tune; for that which is unſuitable gives great unea- 
fineſs to the patient: The Tarantati are likewiſe delighted with 
different colours, ſome with yellow, ſome with green, and ſome 
with red. Some Tarantula's are ſaid to have contrary poiſons, 
fo that if the ſame perſon be bitten by both, he cannot be made 
to dance, becauſe theſe different poiſons require different tunes 
and inſtruments : It is alſo obſerved that the tune that is agree- 
able to the patient, is ſo likewiſe to the Tarantula itſelf, and on 
the contrary ; it is alſo found, that not only Men, but other ani- 
mals, as cocks, waſps, &c. bitten by theſe ſpiders, dance. 


An Experiment concerning Deafneſs; by Dr. W. Holder. Phil. 
Tranſ. NO 35. p. 665. * 


Young gentleman was born deaf, and continued dumb till 

10 or II years of age; his mother, when big with him, 
received a ſudden fright, by which the child's head and face 
were a little diftorted, his whole right fide being ſomewhat ele- 
vated, and the left depreſſed, ſo that the paſſage of the left ear 
was quite fhut up, and that of the right proportionably diftend- 
ed, and too open; his auditory nerve ſeemed to be entire, for 
he could hear the ſound of a lute ſtring, by holding one end 
thereof in his teeth, as likewiſe any great ſound ; whence the de- 
fect was ſuppoſed to conſiſt in the want of a due tenſion in the 
membrane of the drum of the right ear ; for the laxneſs of that 
will deaden and damp the ſound ; and becauſe it is fixed in a bo- 
ny ring, and not capable of tenſion like a drum, there remains 
only the drawing it into a conoid form at the centre ; and that 
is the principal office of the three little bones, viz. the Malleus, 
Incus and Stapes; and by a muſcle inſerted into the Incus, theſe 
three bones, which otherwiſe would lie in a ftraight line, are 
brought to an arched poſition, and thus the membrane of the 
drum from a plain figure is changed into a conoid, and con- 
ſequently becomes tenſe: And for experiment, a temporary cure 
was deviſed, which was a drum beaten near him, whoſe ſound, 
during its continuance, mult needs give the membrane of the 


Tympbanum a tenſion, by driving, and ſwelling it inwardly; and 


it ſucceeded to expectation ; for whi'e the drum was a beating, 


he could hear thoſe who ſtood behind him, calling him _— 
ID, is 
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his name, which he underſtood, having learned to ſpeak and 
pronounce it amang other words ; but when the drum ceaſed, he 
could not hear, though called upon very loud. = 
Another gentleman of Oxferd/hire, who was deaf to a ve 
great degree, never heard ſo well and eaſily, as when he was di 
courſing with company in a coach, that went faſt and made A 
rumbling noiſe, © | 


A new Diſcovery touching Viſion ; by M. Mariotte. Phil. Tranſ. 
Ne 35. p. 668. . 
Mariate obſerved in ſeveral diſſections of men as well as 
+ brutes, that the optic nerve never anſwers exactly to the 
middle of the bottom of the eye, that is to the place where the 
picture of objects is made; but that, in man, its inſertion is ſome- 
what higher, and lateral towards the noſe : In order therefore to 
make the rays of an object fall upon the optic nerve of his eye, 
he made the following experiment; he faſtened a ſmall round 
paper, about the height of his eye, on an obſcure wall, to ſerve 
for a fixt point of vifon ; and he fixed another on the ſide there- 
of, towards his right hand, at about the diſtance of two foot, but 
a little lower than the firſt, that it might ſtrike the optic nerve 
of his right eye, while he kept his left ſhut : Then he placed 
himſelf over againſt the firſt paper, and retired gradually, keep= 
ing his right eye fixt and very ſteady upon it; and at the diſ- 
tance of 10 foot, the ſecond paper quite diſappeared : This expe- 
riment was often repeated, varying it by different diſtances, and 
removing further or bringing the papers nearer to each other ; he 
alſo tried it with his left eye, keeping his right ſhut, after faſten- 
ing the ſecond paper on the left fide ; ſo that from the ſite of the 
parts of the eye, it appears that this deficiency of viſion is upon 
the optic nerve. This experiment ſuggeſted a doubt to M. Ma- 
r1tte, whether vifion was really performed in the retina, ac- 
cording to the common opinion, or rather in the choroides ; for 
if viſion were performed in the retina, it ſeems that then it 
ſhould be made, wherever that coat is; and fince the ſame co- 
vers the whole nerve, as well as the reſt of the bottom of the 
eye, there appears no reaſon why there ſhould be no viſion in the 
place of the optic nerve : On the contrary, if it is made in the 
choroides, it ſeems evident, that the reaſon why there is none on 
the optic nerve is, becauſe that coat covers not the middle of 
the nerve, as it does the reft of the bottom of the eye. 
In anſwer to this hypotheſis of M. Mariotte in relation to the 
place of viſion in the eye, M. Pecguet obſerved that he could not 
Vox. I. R ‚ ſee 
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ſee the force of the conſequence, the former would draw from 
the above experiment, to engage him to give up the plea for the 
retina, as the principal organ of viſion; and therefore, he ob- 
ſerves, that at the inſertion of the optic nerve, the veſſels of the 
retina are large enough to hinder viſion; and theſe veſſels being 
branches of the veins and arteries, are derived from the heart, 
which, having no communication with the brain, cannot convey 
thither the ſpecies of the objects; if therefore, the viſual rays 
from an object fall on the main trunks of theſe veſſels, is is evi. 
dent that that impreſſion will produce no viſion, and that the 
picture of the object will be deficient, but this is not the caſe, 
with reſpect to the ſmall ramifications of theſe trunks, which are 
ſpread upon the retina, for, on account of their ſmallneſs, they 
are too inconſiderable to effect viſion. | 

M. Pecguet further adds, that the paper, the fight of which 
is loſt, muſt be at a greater or leſs diſtance, according to the dif- 
ferent make of the eyes; for ſome loſe fight of it, at the diſtance 
of two foot, ſome at a leſs and others at a greater diſtance ; ſome, 
a little higher, others a little lower, according to the fituation of 
the trunks of the veſſels in reſpect of the optic nerves ; and ſome 
loſe more of it than others, as theſe veſſels are bigger or ſmaller ; 
and there is reaſon to think that this deprivation of fight extends 
to the choroides ; for the trunks of the veſſels are large and long 
enough to reach it, and in that caſe, it will be true, that viſion 
is not made in all the parts of the choroides; ſo that this 
argument will equally hold againſt that coat being the organ of 
viſion as againſt the retina. 

M. Picard has deviſed a way, whereby an object is loſt, with 
both eyes open, by making the image fall on both the optic 
nerves at one and the fame time, after this manner; faſten againſt 
a wall a round white paper, of the bigneſs of an inch or two; and 
at the diſtance of two foot, on the right and left fide of the pa- 
per, put two marks; then place yourſelf directly oppoſite to the 
paper, at the diſtance of about nine foot, and put the extremity 
of your finger, in ſuch a manner, before both your eyes, that 
the right eye may not ſee the leſt mark, nor the left eye the 
right mark ; if you remain firm in that poſture, and look ſteadily 
with both eyes on the extremity of your finger, the paper will 
quite diſappear ; which muſt be the more ſurprizing, becauſe 
that without this particular encounter of the optic nerves, where 
no viſion is made, the paper would appear double, as you will 
find as often as the finger is not placed as it ought to be, or when 
the ſight is made laterally, This experiment amounts to much 


loſe ſight of the paper. 
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me ſame with M. Mariottes; for when one looks ſteadily with 
both eyes on the end of one's finger, held before the marks, it is 
the ſame thing, as if each eye were ſingly directed, in order to 


1 


Of a Controverſy between Stephano de Angelis and Riccioli con- 
cerning the Motion of the Earth, Phil. Tranſ. No 36. p. 693. 


* in his Amageſtum nouum pretends to have found out 
ſeveral new demonſtrative arguments againſt the motion of 
the earth; which Steph. de Angelis undertakes to refute, and 
Manfredi to defend. | 

Riccioli's firſt argument is as follows; if the earth revolved 
about its axis, heavy bodies falling in the plane of the equator, 
would not deſcend to the earth, with a real and obſervable incre- 
ment of velocity, but with an apparent one, and to confirm this, he 
pretends, thar a heavy body let fall from the top of a tower C in 
the plane of the equator, F. 10. Pl. IV. would by its natural motion 
deſcribe a portion of the line CTI which to ſenſe would be cir- 
cular ; this Angeli denies, ſhowing by computation, that Riccio- 
Ils obſervation proves no ſuch thing; for according to Riccol, 
a heavy body deſcends 15 foot in a ſecond, in 2 ſeconds bo foot, 
in 3 ſeconds, 135 ; and ſoon, the ſpaces, from the beginning of 
the fall, are as the ſquares of the times; and Riccioli makes AB, 
the ſemi-diameter of the earth, 25870000 feet, and BC, the 
height of the tower of the Ainelli in Bononia, 240 feet; and 
therefore AC is 25870240, which has the ſame proportion to 
FS, 15 feet, viz. the, fall in a ſecond, which AC in parts 


29000000000 has to FS 11596 e but ſuppoſing, with 


Riccioli, C SIA a ſemi- circle, FS is 53 parts, of which AC 
is I0000000000: Hence Angeli concludes, that C SIA is no 
ways a ſemi- circle; which is moſt certain, if the heavy body fall 
not to the center of the earth preciſely in 6 hours: For, in this 
caſe of Riccioli, the heavy body falls to the centre of the earth 
in 21 minutes and 53 ſeconds. Manfredi, in his anſwer for 
Riccioli, affirms, that Angeli underſtands not the rule of three, 
in making FS, 11596. 2180 ; and Angeli replies, that his ana- 
logy is very clear, referring it to the determination of geometers. 
Angeli might have anſwered Niccioli's argument, thus; granting 
the body to move equally in a ſemi-circle, for in that caſe, no 
heavy body would deſcend with a ſenſible increaſed velocity; 


dut the fall of bodies is not calculated in that manner; for this 


5 cqual 
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equal motion in the circumference of the ſemi-circle CIA, is 
compounded of the equal motion in the quadrant CD, and the 
accelerated motion in the variable ſemidiameter CA, this acce- 
lerated motion in the ſemidiameter is the true deſcending mo- 
tion; in which ſenſe Riccioli's argument is very falſe. The 1ex 
cond argument is, that ſuppoſing the earth to have either a diurnal 
or annual motion, the ſtroke of a cannon-ball narth or ſouth, 
would be weaker than from Welt to eaſt ; Augeli anſwers, that 


- thecannon-ball going from weſt to eaſt has two impulſes, one from 


the earth, and another from the fire ; but the impulſe from the 
earth is common alſo to the mark, and therefore the ball ſtikes 
the mark with the impulſe only received from the fire, as it does, 
hen ſhot to the north or ſouth. * The third argument is, if the 
earth had a diurnal revolution, a ball of clay of 8 ounces falling 
from a height of 240 feet, would deſcend obliquely without any 
real and phyſical increaſe of velocity, or at leaſt, not ſuch as would 
be proportionable to its ſtroke and ſound ;, Ricciol ſuppoſes the 
curve, in which the heavy body deſcends, to be compoſed of 
many ſmall right lines, and proves the motion almoſt always equal 
m theſe lines; but Angeli anſwers, that the equality of motion 
is not ſufficient to prove the equality of percufſion and ſound, 
but that there muſt be equal angles of incidence; which, in this 
Eaſe, he proves to be very unequal ; and in his- anſwer to Man- 
Fredi, he mentions an experiment made with great circumſpec- 
tion by Des Cartes to prove the earth's motion, which was, to 
erect a cannon perpendicular to the Horizon, and diſcharging it 
24 times in that poſition, . the ball fell 22 times towards the weſt, 
aid only twice to the eaſt. lf | 


4 Continuation of the Vonage 1 Jamaica 3 by Dr. Stubbes, 
+ +. Phil. Tranſ. No 36. p. 699. Br 


LL the alterations the ſweet-meats, lozenges, and gam- 
mons of bacon underwent, muſt be owing to ſome peculiar 
principle in the air, for in all the voyage there was not. one 
ſhower of rain; and the air could not be called moiſt, for there 
blew a conſtant levant, which is a drying wind,; and ſalts; of 
wormwood and aſh, though expoſed. to the air, contracted no 
moiſture, N 3 wn 

The wholſomeſt way of drinking brandy with water is this, 
firſt take a mouthful of brandy, and while it is yet hot and un- 
ſwallowed in the mouth, drink the water and ſo waſh it down; 
for if you drink the water firſt, or mix the brandy with the 
OS draught 
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graught, it inſtantly imparts ſuch a chillneſs to the ſtomach and 
lungs, as cannot be corrected by the ſucceeding brandy. 

As to the colour of the ſea, on that which was dark-coloured, 
the top of each wave, as it was caſt up before the ſun, ſhowed 
itſelf to be azure, the reſt approaching to black; and the fea that 
was azure and tranſparent in ſun-ſhiny days, was black and dark- 
coloured, when the ſun did not ſhine ; but in the green ſea there 
was not that difference. Wallets off 

As to thoſe plants, whoſe roots are ſtony, it may be noted, 
that ſome of their roots are wholly petrified, ſome only in part; 
the reſt being of a more vegetable conſiſtence, there are accre- 
tions of ſtone on the bonghs, which are often looſe and move- 
able, like beads on a ſtring: Some of theſe trees are alſo like 
buck's-horns, with'partictlat excreſcences beautified with ſtars, / 

Though the ſand percolate the water that is found in digging on 
the ſhore, yet it emits no ſteam into the air, notwithſtanding the 
heat of the country; for one may lie all night on the fand with- 
out any harm; and weevils that breed in meal, currants, raiſins, 
Sc. are driven out of them, by ſpreading a ſheet, in which their 
meal, &r. is contained, on the ſand heated by the ſun; upon 
which, theſe animals retire from the bottom to the upper parts, 
and theſe being heated, they are forced to quit the meal entirely 
and though you ſpread the ſheet on the firm ground, never ſo much 
heated by the fun, it will preſently grow damp there, and the 
weevils will lodge at bottom, ſo that there is no removing them 
but on the ſand: Alſo in the night between the earth and the 
pendulous hamacks, there is not only a greater coldneſs of air, hut 
alſo a moiſture, than when one is in that poſition above the ſand,” 

Dr. Stubbes found M. Lygon's aſſertion, rr. That a tortoiſe 
has three hearts, falſe; for though the ſhape and fleſh of the two 
auricles be ſuch, as to deceive the unwary, yet there is but one 
heart of a triangular form, and fleſhy ; the two auricles move at 
a different time from the heart, and are at the diſtance of an inch 
from it, with a narrow -fleſhy paſſage, by which the blood is 
impelled into the heart; this heart has but one ventricle, but it 
is furniſhed with ſeveral fleſhy colunins and receptacles, ſuch as 
are not to be found in the auricles. The graſs of the ſea mea- 
dows is not a ſpan long, and of a green approaching to yellow; 
of this graſs they bite more than they ſwallow, ſo that the fea, 
where they feed is covered with it: Once in about half an hour, 
they come up, and fetch one breath like a ſigh, and then plunge 
again; but out of the water, they breathe ſomewhat oftner; if 


you hurt them as they lie on their backs a- ſnore, the tears will 
| trickle 
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trickle from their eyes; you may keep them out of the water up- 
wards of twenty days, and yet be ſo fat as to be fit to eat, pro- 
vided you give them twice a-day about half a pint of ſalt water: 

The fat about their inteſtines is yellow, though that of the body be 
green; the head dies immediately, as ſoon as cut off; and if you 


take out the heart, the motion continues not long; but any part 
of the fleſh will move, if pricked, as alſo move of itſelf for many 


hours after it 1s cut into quarters, and the very joints of the bones 


of the ſhoulders and legs have their motion; and even the fat on 


pricking ; but if you put theſe parts of the tortoiſe in the ſun, 


they preſently die; but the legs die, as foon as cut off. They 
float a-leep in a calm day a long time, and the ſeamen rowing 


gently to them ſtrike them with irons, or enſnare their legs with 
a rope and a running net; they have no ſwim- bladder. 

The eggs of crocodiles and alligators are little bigger than 
turkeys ; the ſhell is firm, and reſembling in ſhape a turkey“, 


but not ſpotted ; The ſtones found in the crocodile's ſtomach, are 
only ſuch, as he ſwallows to promote digeſtion. 


The ſhark-ſtone i is a white ſubſtance reſembling a brain; and 
encompaſſed with a tranſparent jelly, which dries all away, as it 


is expoſed to the ſun, and this white ſubſtance becomes a friable 
.calx ; it is taken out of two places over each eye: The ſhark, 
notwithſtanding his vaſt ſtrength, has no bone in his back; on 
in his head there are bones; his jaws are griſtles ; and he has 
rows of teeth, that are bones like lancets and moveable, ſo as to 


ſtand erect, or lie flat at pleaſure ;z theſe rows multiply to four or 
five, as he grows in years ; his back-bone is all griſtly, as are 
alſo his ribs, yet the former is divided into Yertebr@ ; ſeamen 


uſually cut them into walking ſtaves. This fiſh and the dolphin, 
.asalſo the ſpaniſh maccarel, ſwim faſter than any ſhip fails. 


Civet-cats will live a month without drink, and ſo yield more 
civet; as alſo, if fed with fiſh : Yet, like rabbits, they make 
great diſcharges by urine: In places where it rains not for a month 
or longer, nor where any river or pond are to be found, cows 
lick the dew to ſupply that want. 

dwallows in 7amaica, notwithſtanding the heat there, depart 
in the winter months, and are ſucceeded by wild duck and teal, 

The cabbage-tree is a kind of palm; what is eaten as cabbage, 
is what ſprouted out that year, and ſo is tender; if eaten raw, it 
is as good as new almonds; and if boiled, exceeds the beſt cab- 
bage : When the top is cut off, the tree dies; its timber never 
rots, and when dried, grows 1⁰ hard, that a nail cannot be 
driven into it. | 

TT obac+ 


ROYAL Soci Erw. 131 


Tobacco, that grows in nitrous grounds, will not come to fo 
o0d a colour, nor keep fo long, as other tobacco; and potatoes 
lanted there, though they come to maturity a month ſooner than 
elſewhere, yet they inſtantly rot, if not uſed : Sugar-canes grow 
larger and faſter in ſuch ſoils, than elſe-where, but immediately 
rot, if not ground; and they boil not ſo well to ſugar. In Ja- 
maica, the fugar cures faſter in ten days, than in fix months at 
Barbadoes; and that in ſuch places, wherein it rains for many 
months at the ſame time: There is an infinite variety in the 
grain and colours of wood]; the timber of a tree, called Ba/lard- 
Cedar, is ſo porous, that made into cups, wine and brandy will 
ſoak through: There are ſeveral kinds of wood in the Indies, be- 
fides the Acajou or Cajous ; and there is alſo a tree in Jamaica, 

led White-Waed, that never breeds worms. | 

The berries of the ſoap-tree waſh better than any Caſtilè ſoap, 
but in time rot the linnen ; they are as big as muſket-bullets, and 
without any proportion of lixiviate ſalt, ſulphur, or oil. 

In Jamaica are three ſorts of tanning barks, the Mangrave, 
Olive-bark, and another ; they tann better than in England, 
and in fix weeks the leather is fit to work into ſhoes. 

The juice of Manioc or Caſſavi, is rank poiſon 3 hogs and 
poultry, that drink it, die immediately ; the root if roaſted, is 
not poiſonous, yet it cauſes the gripes. 

The Indians uſe oil of Palms Chri/ti for their lamps; it is 
delicate, ſweet, and tranſparent, of which this plant yields great 
quantities, and it might be made a ſtaple commodity ; in head- 
aches, the Indians apply its leaves to the head, as the only 
remedy. 

The Manchinel-tree is a wood of an excellent grain, equalling 
the Jumaica wood, and four foot in diameter. 

The fat of the birds, called by ſome Fregati, and by us, 
Men of War, is good in aches, &c. as is that of alligators, or 
the ſhell-fſh, called Soldats, or Soldiers. 

The ſhining-flies of Hiſpaniola and Jamaica differ in bigneſs ; 
they can contract and expand their light, as they fly, and they 
continue ſhining ſome days after they are dead. 

Wood-lice gnaw books, and their covers; as alſo ſome ſorts of 
timber, 

The Cirons or Cheges, are very painful, when they infeſt the 
nervous and membranous parts of the body, and cannot be taken 
out with a needle, for fear of pricking a nerve, and the hole that 
is made in other places for extracting them, is as large as a pea. 
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It is colder in hurricanes than at other times, and it is ob- 
ſerved they ſhift not through all the points of the compaſs, but be- 
gin always with a north-wind, veer to the eaſt, and then ceaſe; and 
their ſhifting between theſe two points, is ſo ſudden and violent, 
that it is impoſſible for any ſhip to veer with it ; whence it hap- 
pens, that ſhips have their backs broken, and their fails ate Carried 
away yards and all, and ſometimes the maſts themſelves wreathed 
round, like an ofier. 

On our return to England, as 'we double cape' Antonio in 
Cuba, there is a current betwixt that cape and the two capes of 
Cartooche, which ſometirnes ſets weſt, and ſometimes eaſt; if it 
ſets eaſterly, ſhips have a quick paſſage in three or four days to 
the Havanna; otherwiſe, it is a fortnight or three weeks failing ; ; 
in order to find out the ſetting of this current, they hoiſt out 
their boat, and rowing a little from the ſhip, they fink their 
plummet 200 fathoms, and though it reach not the bottom, yet 
the boat will turn head againſt the current, and ride as firm, as if 
at anchor, 

Change of climate, as we approach the Tropic, ſenſibly affeas 
our bodies, for about that time, the men uſually fall fick ; but, 
by way of prevention, all the ſeamen and paſſengers let blood ; 
which, however, is not to be raſhly done, for Dr. S:ubbes found 
that the blood of the Exgliſb, conſiſting of groſſer parts, and 
being extracted from a more ſubſtantial food, as fleſh did atte- 
nuate, and that the pulſe in ſome became very high, full, and 
quick ; in others flow, yet higher and fuller than before ; that 
ſome had a ſenſe of pricking, others a great dullneſs and oppreſ- 
fion of ſpirits ; after which, they paſs into a-ſweat, which conti- 
nues for the time above mentioned. There were two patients in 
a diſeaſe, called a Calenture ; one of them, all of a ſudden, 
imagined the. ſea beſtrewed with green leaves, though it happened 
then to be of an azure colour; after that, he began to admire 
the fine woods, he fancied in proſpect ; but all theſe imaginary 
ſcenes diſappeared, upon adminiſtring a vomit of glaſs of anti- 
mony in ſack ; at night he took conſerve of roſes vitriolated, 
falt of wormwood, and Diaſcordium; next morning, he was 
blooded in the arm, and afternoon, in the forehead ; his diet was 
water-gruel, with cream of tartar, and ſome prunes ſtewed ; there 
was no fever perceiveble in this diſeaſe, his pulſe being low, ſlow, 
and equal; he had no ſenſe of heat, no thirſt, nor was his tongua 
diſcoloured : The other patient in the Calenture imagined no- 
thing but groves of oranges and lemons, and begged a boat with 
the greateſt earneſtneſs to go a-ſhore, and perhaps * my 
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leaped into the ſea, if not watched: The ſymptoms were the 
fame as in the former, only his whole body ſeemed colder, yet 
he himſelf was not ſenſible of the leaſt coldneſs; he was vomit= 
ed, and began to be well, all his fine imaginations vaniſhing, 
as ſoon as ever the vomit made him fick at ſtomach ; he was 
dieted as the former patient, and only blooded in the arm; they 
were both let blood out of precaution, for otherwiſe they ſeemed 
well, as alſo to promote perſpiration and ſweating, which ac- 
cordingly ſucceeded, - | 
He obſerved no good effect of the moſt innocent purge, du- 
ring his ſtay in the Indies, except in chronical diſtempers, nor 
did he ever adminiſter any, but either antimonial pills, Mercurius 
Vitæ, or emetic infuſions, 2 5 
All the phy ſicians and ſurgeons at Barbadoes condemn the uſe 
of opium, as both ſtupefying and mortal; and he obſerved the 
London laudanum, which is an extract of opium with ſpirit of 
wine, to be very narcotic ; but affirms that the Laudanum ſimplex 
of M. le Fevre, which is an extract of toaſted opium with diſtil- 
led vinegar, and ſome other correctives, never ſtupeſies, nor 
inclines to ſleep after taking, yet it eaſes every pain. 
In going to the Indies, it is obſerved that lice diſappear in a 
certain degree of latitude, and return again in the ſame degree' 
in the home voyage; and that none are found to be louſie in the 
Indies, how naſty ſoever, except it be in their heads; for when 
one approaches the Long- reach and Tropic, he begins to ſweat 
exceſſively, and this kills all theſe vermin. ' 
Nothing is more uſual in the Indies than clyſters of brandy in 
the bilious colick, which make them drunk and ſtaring mad, as if 
ſwallow'd down by the mouth: He afhrms that he himſelf, in- 
that diſtemper, had a nouriſhing clyſter of half a pint of Madera 
ſack, warmed with the yolk of an egg and a little pepper, given 
him at night; which cheriſhed his bowels, and threw him 
always into a gentle ſleep and breathing ſweat for ſome hours, 


4 Sand Flood at Downham in Suffolk; by Mr. Tho. Wright, 
Phil. Tranſ. N 37. p. 722. ; 


I is not yet 100 years ſince theſe ſands firſt broke looſe ; their 
original is in a warren in La#en-heath, lying ſouth weſt and 
by weſt of Downham, and at the diſtance of five miles; in this 
place are large ſand hills, whoſe ſwerd or ſurface of earth was 
broken off by violent ſouth weſt winds, whereby the ſands were 
blown upon the adjacent lands, which alſo, being of he ſame 
nature, and having but a thin cruſt of barren earth to ſedure their 
Vor. | K s 5 ſand 
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fand, were ſoon broke up, and ſo contrihuted to encreaſe the 
maſs. At the firſt eruption, the whole quantity of ſand could 
not cover above eight or ten acres ; but in the progreſs of four 
miles, it buried upwards of one thouſand. And all the oppoſe 
tion it met with, was from one farm houſe, that ſtood a mile and 
a half from its ſource : It is now between 30 and 40 years, ſince 
it firſt reached this town, where it continued for 10 or 12 year 
without doing any conſiderable miſchief, becauſe then its current 
was down hill, which ſheltered it from thoſe winds that gave it 
motion; but that valley being once paſt, it went above à mile 
up hiil in two months time, and oyer-run 200 acres gf very-gopd 


corn: It is now got into the body of this little town, where it has 


buried divers tenements and other houſes, and deſtroyed all the 
meadows and paſtures about it: Yet ſome check has been giyen 
t by furze hedges ſet upon each other, as faſt as the ſand levelled 
them, by which there are fand banks raiſed near 20 yards high, 
and by laying ſome hundred loads of muck, and good earth upon 
it, it is reduced to good land: The branch of the river O#/e, on 
which Downþbem lies, is ſo filled up with fand for three miles, 
that it is impaſlable for a veſſel of the leaſt burden: And had 
not the ſtream interpoſed to ſtop its paſſage into Norfolk, it would 
alſo have over run part of that country ; for, according to the 
proportion of its increaſe in theſe five miles, which was from 10 
acres to 1500 or 2000; in ten miles of the ſame ſoil, it would 
have reached to a great extent. The ſituation of the country, in 
which theſe ſands took their riſe, is eaſt-north-eaft of a part 
of the great level of the Fenns, and is thereby fully expoſed to 
the rage of thoſe impetuous blaſts, which yearly blow from the 
oppoſite quarter, and which are ſuppoſed to become ſtronger by 
the winds paſling thro' ſo long a tract without any check; ano- 
ther thing that contributes to it, is, the extreme ſandineſs of the 
ſoil, which gave occaſion to that ſtory of actions being brought 
in Norfolt, for ground blown out of the owner's poſſeſſion, 


Magnetical Variations and Tides, ' near Briſtol; by Capt. Sam. 
Sturmy. Phil. Tranſ. Ne 37. p. 726. 

CUNE 13th, 1666, captain Sturmy made the following obſer- 

vations in Rownham meadows near Briſtol, by the water ſide. 


Sun's altitude. ] Magnetical Sun's true Variation 
deg. m.] Azimuth. | Azimuth. | Weſtetly. 
44 20 | deg; m. | deg. m. | deg. 
39 20] 72 co] 70 3811 
41 501 80 1 2511 
27 421 90 001 88 2611 
72 2 201 95 001 93 361 
| 103 G0] 193 * 2 3 L 
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Object it took in, and ſo required the leis motion of the hand 


lengthned or ſhortened;: and the orifice made narrower or wider, 


time. All the trouble is in uſing them for the firſt time, for 
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In this table, the greateſt difference of variation is 14“, and 
taking the mean, for the true variation; he concludes it to be 
10 274; He made the fame obſervations June 13th 1667; and 
found the variation ericreaſed-about & to the weſt;  - | 

Capt. Sturmy aſſures from many obſervations, that the great- 
eſt ſpring and annual tides there, are about the equinoxes, accord- 
ing as the moon is flear the full or change, before or after that 
time, . 14 nl inn 0 yy 
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An eaſp Help for Decayed Sight. Phil. Tranſ. Ne 37. p. 727. 
TVHE inventor of this method was about 60 years of age, his 
ſight was much decayed; and he ſeemed to obſerve a thick 
ſmoke or miſt about him, and little black balls dancing in the 
air before his Eyes; he could not diſtinguiſh the faces of his 
aintance, nor men from women, nor keep the plain trodden 
road, unleſs he was led; glaſſes afforded no relief, the faireſt 
prints ſeemed - thro? ſpectacles like blind prints: At laſt be fell 
upon the following expedient; he took ſpectacles of the Jargeſt 
circles; then taking out the glaſſes, he put black Spam; leather 
taper · wiſe into the empty citcles, and by applying his eye to the 
wider end, he could read the ſmalleſt print thro? the narrower 
extremity : Theſe empty tubes were made of different lengths, 
and the ſmaller erids of different bigneſſes; only obſerving, 
that the ſmaller the remote orifice was, the fairer and clearer 
the ſmalleſt prints appeared; and the wider it was, the larger 


and head in reading; ſometimes he uſed one eye, ſometimes 
another, and thus relioved them by turns; for the viſual rays of 
both eyes cannot meet in reading, hen thus divided by tubes 
of that length. The lighter the ſtuff of which the tubes are 
made, the leſs cumberſome they prove; the inſide is to be black- 
ened with ſomething that has no luſtre or glittering; and they 
ſhall be fo contrived as to be moveable, that they may be 


as will be found moſt convenient. Probably, theſe tubes may 
be proper ſor thoſe that are ſquint- eyed, whoſe eyes interfere ; 
but undoubtedly they will yield great eaſe to ſuch as cannot 
well bear the light, and perhaps preſerve the fight for a longer 


afterwards by a litile practice they become very eaſy. - 

Upon putting convex-glaſſes into the tubes, he found the 

prints, tho* ſomewhat larger, yet not: ſp clear and diſtin, as 

when he. uſed the empty ones: He alſs found thoſe 1 
| So n tu 
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tubes the beſt, that were not faſtened to the bone of the ſpec- 
tacles; for as they hang in that ſlight manner, they may be 
raiſed or bent down with a touch of the finger, and divided or 
united to take in the ſame object. 324906 


Of the Antiquity of the Transfufion of Blood from one Animal 
to another, Phil. Tranſ. Ne 37. p. 731. Py 
"TVHERE has been ſome diſpute about the origin of tranſ- 
fuſion; both the Englih and French: putting in their 
claims to' the invention, the latter pretending that they had 
known it 10 years ſince, viz, before 1668 ; but there are good 
proofs that the former were Maſters of it, 30 years before that 
date: However, a late Italian author undertakes to prove; 
transfuſion. to be of greater antiquity, as having been known 
to Libavius upwards of 50 years ago; and there is a paſſage in 
this author's Defenſio Syntagmatis Arcanorum Chymicorum, 
attjo 2. p. 8, wherein transfuſion is deſcribed in the plaineſt 
terms poſſible ; ** Ad/it (ſays he) juvenis robuſtus, 3 
% guine ſpirituoſo plenus: Aaſtet exhauſius viribus, tenuis, 
% matilentus, dix animam trahens: Magiſter artis habtat 
©. tubules argenteas inter fe congruentes, aperiat arteriam robuſli 
& & tubulum inſerat muniatque ; max & eproti arteriam findat, 
GE tubulum famineum infigat : Fam: duos tubules ſibi mutus 
% applicet, & ex ſano ſanguis arterialis, calens & ppirituoſus 
« faliet in ægrotum, unaque vitæ fontem afferet omnemquè lan: 
* guorem pellet“ That is, take and transfuſe the Blood of a 
ſound, robuſt, and ſanguine young man, into a perſon, who. is 
mere ſkin and bones, whoſe ſtrength is quite exhauſted, and 
who with difficulty can fetch his breath; for this end, let the 
operator open an artery in both, and inſert his ſilver pipes into 
them, of ſuch a length as enter into each other; then the ar- 
terial, warm and ſpirituous blood of the ſound perſon will flow 
into the other, and at once convey the ſpring of life, and bani 


every languor. | 5 
A Method of making the Picture of any Thing appear in a light 
Room; by Dr. Hook. Phil. Tranſ. Ne. 38. p. 741. 


AK'E a hole of about a foot in diameter, or bigger, 
oppoſite to the place, or wall, where you deſign the pic- 


ture; without this hole place the object you would repreſent, 
in an inward poſition, and by means of looking glaſles ſet 
behind it, if the object be tranſparent, reflect the rays of the 


' ſun, in ſuch a manner, that they may paſs thro' it, _— the 
place 
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place where it is to be repreſented, and let it be ſurrounded 
on every fide with a board or cloath, that no rays may paſs 
beſide it; if the object be a ſtatue, or. living creature, it muſt 
be very much. enlightened, by throwing the ſun beams upon 
it by refraction, reflexion, or both; then place a broad convex- 
glaſs between the object, and where it is to be repreſented, that 
the picture may be formed diſtinct ; the nearer its ſituation is 
to the object, the more is the picture magnified on the wall, 
and the further off the leſs: If the object cannot be inverted, 
as is the caſe in living animals, and candles; then let two 
large glaſſes of convenient ſpheres be ſo poſited at proper diſ- 
tances, to be found out by trials; that the repreſentations may 
be as erect, as the objects themſelves. A1 
The ſeveral objects, the reflecting, and refracting glaſſes; 
and the whole apparatus, as alſo the perſons employed in mana- 
ging them, muſt be placed with the hole, ſo as not to be ob- 
ſerved by the ſpectators in the room. b 
The ſame thing may be done with much more eaſe in the 
night time, with torches, lamps, or other lights planted about 
the objects. WT 


Of Counterfeiting Opal; by Mr. 8. Colepreſs. Phil. Tranſ. 
a 1 Ne 38. 7%. 
T Harlem they make counterfeited opal glaſs, which is 
very lively, and, whoſe ſeveral colours are ſuppoſed to 

be produced by different degrees of heat; when the compoſition 

is thoroughly melted, ſome of it is taken out on the point of 


an iron rod, which being cooled either in the air or water, is 


colourleſs and pellucid, but being put again into the mouth of 
the furnace upon the ſame rod, and turned round for alittle time, 


Its particles acquire ſuch various poſitions, as that the light falling 


on them, being variouſly modified, repreſents the ſeveral co- 
lours obſervable in the true opal ;- and it is remarkable that theſe 
_ may be deſtroyed and reſtored again by different degrees 
of heat. 1 %% V. 


The Juadrature of the Hyperbola ; by Dr. Wallis W er? 
N. Mercator's Logarithmotechnia in Latin. Phil. Tranſ. 
No 38. p. 753. 

H E following quadrature of the hyperbola is very ele- 
gant and ingenious. After M. Mercator had demon- 


ſtrated prop. 14, that in the hyperbola M B F (Fig. 11, Plate IV.) 
whoſe 
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hoſe aff 8 „AH form a right , the rectangl 
BI . A th af e e 
Bas hg Ki {AN — . 81, Ang 
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; he: mes prop. whey that F H=55 becauſe (that 'A H. 
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415 EFH. 1, . ee 75 CE 


cquel; 10 ET er- 22 14 Ss And e ==4 t is, will 
equally hold at; what diſtance, foever; b be paß beyood L, puts 
ng: A I. as before == 3,;and making any production of it, 
r = A, which may be ſuppoſed to be. divided into innumers 
b equal parts; each of vhieh as Lp, 5 g He. may be defrgned 
43 therefore let Io, 19, Cc. be a, 24, 3d, Ec, till the ſeries 
terminate in A: the right liges 5, fs eee to han 
comprehending the ſpace B L are 43501 2111 1 by 
G 15 al Sue 971 lt EEE 10] 4 IG 4 YER Tr M7 l. 
2 dn Londons als BAS i.) 7 21711! nein 
I— 24+ 4 — 8a + ee " 1 2100 505 
1 — 33 274 + 814, &r, 
An ſd on 1 e A* 1 (a4 A S.. oe 
Since _ I-+ 1-+ I. I, Ce, to the * term 2 


; . 24 - 3, Cc. to HA 2 
8 = | 24 ＋ 44, 0e, Ce 0 nm 8 2 


nina: + 83 en n. w 4 = 4. | T © 
— this - — Katy: infars prop. "7 that — — jen 
Blrui A- A* A -I A= A, &c. where 
fore, aſſigning A Ir any value in umb 420 diſtributing 
into, two claſſes the affirmative powers Hr „AA. 
and the negative powers, A., f A*, Ce, the aggregate af 
the latter being ſubtracted from that of the former, the rt 
mainder wall be the hiyperbolic ſpace BI. 

If you put Ao, I. or = 0,21, or any _ decimal. fac 
tion, and conſequently leſs than 1. that, is taking Ir leſs than 
AI = , the laſt powers of A become fo ſmall, Far they my 
de neglected, e. gr. putting A I 1 and 1 10 21, then 
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ce a A 7 52211. ez Ce a= A: — 1 — 1A ; ! 5 .% 


A=0,21 nd 10 = ei bas 
Ago, 003087 LA*=0, coy 
42 o, 00008 1682 1 A. g o, 000486202 
\ 


3A7 g, een K > 02069574394 
5 + A9 o, 0000000 by A*= ©, 000000472 
* A = o, 000000003: —— 000000016 


— af — — — 
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But if the quadratiire of the Abele ſpace BI H F whoſe fide 
TH is longer than AT, were required, this method would not 
ſucceed ſo well, for in that bs A being greater than 1, it is 
pln that the laſt powers would be too confiderable to be neg- 
ected, io Jad medy hie ch, ſuppofe the ſpace Ii Fu was to be 

ſquared, 7 AH is of any length, as either greater, lets 
qi i 'A and tak uf f Hal point f any where - between KA 
and H, let A 7 an — A, which is to be 
5 divided into houmerable yer parts, each of which-=e ; 
nee APs A 2 e parts qecreaſing continually, 1 — 4, 

| 855 10 A1 A likewiſe, becaule of che 
W a F H A, 1 K, , BIA, & _ fuppole = 


Þ ; HF =—and all the reſt —» 12 Tp torg 


— 


E comprehending the” ſpace HPFur, as appears from 


T — 
Wallis Arithn. infinit, prep. 88, 94, 95 : And dividing &“ by 
e (Maga, Wt i be 6? + Po + Fo o+ 
＋ 341 „% Ar. Ty 1s, n ＋— 4 , 
oy a the other fight 1 between H F and r will be 


I++ 4 + &*, &. = 
e ne 9 5. 164 Re "ry 


| 1 + 34 ＋ 94 + 274 + 814%, Ce. 
And ſo ort to AA A“, &c. 
And the ſum A+ AT- A* +3 4 ＋ A's (Vee. 
* F ru * Nr Nat prop. „. —_— 
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E. gr. Let AH 1, Hr =A=0,21, AI=b=06,, 
and therefore 5* o, on, then „ 
Ke, 22 n 
A* = ©, 02205 8 
A* o, 003087 
A* = o, 000486203 — _ 


A* = o, 000081682 + _ . A 
AS o, 000014294 lr. 
A“ = o, 00000257 3 — | . 
A* o, 000000473 z 

A? = o, ooooooo88 ＋ 

To A o, ooOOO00017 — 

iT A! = o, 000000003 -{- 


Ol] of af Of 4 a] 4 bb tal re t21h4 


4 their Sum — o, 235722333 x b* =— ©, ol o, 00 
235722333 = F Hru, of which i =AHGN a ſquare, if 
A be a right angle, or a rhombus if A be an oblique angle; 
all which may not only be accommodated to the conſtruction 
of logarithms, but alſo for finding their ſum ; for putting 
AH=—=1, AI=IB=6 and the plane BI HF = pl. pl — 
5 + 6* will be = BISS + BI + BIra, Sc. till it 
terminate in BI H F; if you begin not at BI, but on either fide 
of p S; putting FH à and pSFH= pl. it will uni- 
verſally hold, p Sz: gp Sur, &c. top SF H plane — 4b. 
of which 1 =A H*. 


Experiments of infuſing Medicines into Human Veins, Phil, 
Tranſ. NO 39. p. 766. 
Smith phyſician at Dantzich, injected alterants into the 
| e Veins of three perſons, the one, lame of the gout, the 
other, extremely appoplectical, and the third, troubled with 
that odd diſtemper, the plica polonica : The ſucceſs of this was; 
that the gouty man found himſelf well next day, and ſhortly 
after went to work; the appoplectical patient has had no paroxyſm 
fince ; and the ſeveral ſores cauſed by the plica polonica are 


healed. 

A further Account of the Mendip Mines; by My, Glanvil, 
Phil. Tranſ. Ne 39. p. 767. 

R. Glanvil ſays, he has been informed by experienced 


1 miners, that the veins ſometimes run up into the roots 
of Uees, yet they obſerved no difference at the top, with reſpect 
to 
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to the other trees, into whoſe roots no ſuch veins run; the 
water is eſteemed healthy to drink, and to dreſs meat in; the 
ſnow and froſt near the grooves melt quickly, but continue 
longer at greater diſtances , when a mine is very near the ſur- 
face, the graſs is obſerved to be yellow and diſcoloured. Some 
uſe the Virgula divinatoria ; but experienced workmen have 
no value for it; yet they ſay, when the mine is open, they 
may gueſs by it, how far the vein leads: White, yellow, and 
mixt earth are leaders to the country, as they call it ; changes 
able colours always encourage their hopes: They ſometimes 
dig twelve fathom deep, before they meet any ſtones ; at other 
times, when there is a ſtony-reak at top, they light on the ofe 
juſt under the ſwerd or ſurface of the graſs, and which reaches 
down to 40 fathoms ; a black ſtone is a bad preſage, for it leads 
to a Jan, which is a black thick ſtone, that hinders their 
work ; a grey clear dry one, they account beſt ; they ſeldom 
meet- with damps ; if in finking, they come to wet moorifh 
earth, they look for a Fam, and expect to be cloſed up with 
rocks ; they gueſs at the nearneſs by ſhort brittle clay, for the 
tough is not leading. The ore is ſometimes ſhallow arid ſome- 
times 14 or 20 fathoms deep ; they follow a vein inclining to 
ſome depth, when it runs away in flat binns ; their draughts 
are 14 or 16 fathom, till they come to a ſtone, where they caſt 
aide a draught called a cut: Then they ſink plum again foug 
or five cuts, one under another; they find ofe at 50 fathom j 
their beſt reaks are north and ſouth ; eaſt and welt are good, 
though not ſo deep. The groove is 4 foot long, 2 f foot broad, 
till they meet a ſtorie, when they carry it as far as they can; 
the groove is ſupported by timber ; and which laſts very long, 
for that which has been uſed for above 200 years, will ſerve in 
new works ; it is tough and black, and being expoſed fot 2 or 
3 days to ſun and wind, will ſcarcely yield to an ax. For the 
ſupply of freſh air, they have boxes of elm exactly cloſed, of 
about fix inches in the clear, by which they carry it down 
above 20 fathoms ; but when they come to ore, and need an 


| air-ſhaft, they ſink it at the diſtance of four or five fathoms, 


and of the ſame faſhion with a groove, for drawing ore as well 
as air, They uſe leathern bags of 8 or 9 gallons each, and 
pulled up by ropes, to drain the water: If they find a Swallet, 
they drive an adit on a level, till it is dry. If they cannot cut 
the rock, they anneal it with fire, laying on wood and coal, and 
the fire is ſo contrived, that they leave the mine before the 
operation begins, and they find it dangerous to enter again, 
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before it is quite cleared of the ſmoak, it proving mortal to 
ſome. Their beetles, axes, wedges, c. unleſs they are ſo 
tempered, as to make an impreſſion on the head of an anyl|, 
are not fit for their purpoſe ; and yet they ſometimes break 
them in an hours time, and others laſt three or four days, 
They work in frocks and waſte- coats, by tallow candles, 14 or 
15 to the pound, and if they have air enough, a candle lafts 
three hours. When a vein is loſt, they drive two or three fa- 


thoms in the breaſt, as the nature of the earth directs them: 


They convey out their materials in elm-buckets pulled up by 
ropes, holding about a gallon ; and they make their ladders of 
ropes. The ore ſometimes run in a vein, and ſometimes dil. 
perſed in banks; it often lies between rocks, being ſometime 
hard, and ſometimes milder; they have often branched ore in the 
ſpar ; there is about the ore, ſpar, chalk, and ſoft mealy white 
ſtone, marted with ore, and called Crootes; the ſpar is white, 
tranſparent, and brittle as glaſs ; the chalk white and heaveer 
than any ſtone ; the veins lies between the coats, and is of different 
breadths ; it breaks off ſometimes in an earth, called a deading 
bed, and may be found again in the ſpace of a fathom or two, 
keeping the ſame direCtion ; it ſometimes terminates in a dead 
clayey earth, without croot or ſpar, and ſometimes in a rock, 
called a /ore-/ione, The cleareſt and heavieſt ore is the beſt ; 
36 hundred weight may yield a tun of lead. They beat the 
ore with a flat iron, cleanſe it in water from the dirt, fift it 
through a wire-ſieve, the ore falls to the bottom, and the refuſe 


lies at top: And theſe are the preparations previous to its fu- 


fion ; for that purpoſe they have a hearth about five foot high, 
{et on timber, and to be turned round like a wind-mill, to 
avoid the inconvenience of ſmoak, upon the ſhifting of the 
wind ; the hearth contains half a buſhel of ore and coal, with 
bellows on the top; the charcoal is laid upon the hearth, 
where the ore is, and dry gadds at top, called white coals ; on 


the fide of the hearth is a fink, that holds about 1 + hundred, 


into which the lead runs; then it is caſt into ſand, in which it 
forms itſelf into /ows ; they have a bar to ſtir the fire, a ſhovel 
to throw it up, and a ladle heated red hot, to throw out the 
melted metal, One melting is ſufficient, and the beſt, which 
is diſtinguiſhed by its weight, melts firſt, There is a fght in 
the ſmoak, which, falling on graſs, poiſons cattle, it is ſweet 
upon the lips; if carried home, it will kill rats and mice; and 
if it is mixt with a running ſtream, it will poiſon cattle, even 
aiter a courle of 3 miles; what of this Ast falls on the * 

e) 
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they gather up to melt in a flag-hearth, and make ſhot and 
ſheet lead of it. They ſometimes find flags, four or five foot 
under ground. As to ſubterraneous Dæmons they never ſaw 
any, but ſometimes they have heard knockings beyond their 
own works, which when followed, afforded plenty of ore. 
And one King of Wells found in his groove a piece of ore, in 
which they fancied: the ſhape, eyes, arms, legs, full breaſt of 
a man, Sc. it was about four inches in length, and the mine 
proved rich, "CHA 


Oſteocolla about Frankfort on the Oder and an extraordinary 


Sort of Snow; by J. Chriſtopher Beckman. Phil. Tranf. 
Ne 39. p. 771. „ 
Steocolla or glue · hone is found to grow in a ſandy ſoil, yet not 
- gravelly ſoil, and not at all, as far as is known, in any 
rich or clayey ground ; it ſhoots into the earth about 10 foot 3 
the branches grow commonly ſtreight, and ſometimes they 
ſpread ſidewiſe; ſome of them are thicker, and ſome more 
ſlender, eſpecially as they are more diſtant from the common 
ſtem, which laſt, is uſually of the thickneſs of an ordinary arm 
or leg, and the branches as thick as one's little finger : On 
the ſand, which is every where elſe yellowiſh, appears a whi- 
tiſh fatty ſand, which, if dug into, Has under it à gark, fatty, 
and ſomewhat moiſt and putrid matter, like rotten wood, and 
called the flower of the O/teacolla ;\ the Oftzocolla being thus 
found,” is entifely ſoft, yet, rather friable than ductile ; where» 
fore, to get it whole with its branches out of the earth, the 
ſand muſt be carefully. removed, and being expoſed to the ſun 
for half an- hour or longer, it grows as hard as it is found in 
the ſhops 3 it ſeems to be a kind of marl, or to haye great 
affinity N . -.;; :.; -- CIOS en ao 
The fame gentleman obſerved an unuſual ſort of ſnow, it 
had none of che ordinary figures, but was made up of little 
pillars ; ſome whereof were tetragonal, and ſome hexagonal, 
with a neat baſis ;. on the top they were ſomewhat larger, like 
the heads of columns; it may properly enough be called nx 
columnarts.. N 748 "Mp 
Tre Virtus of Atitimony. Phil. Franſ. NO 39. p. 774. 
P ON giving an ounce at a time of crude antimony to a 
boar, and putting him into the ſtye, it was obſerved he 
would fatten a fortnight before another 552 had no antimony; 


it was likewiſe found antimony will cure a pig of the meaſles, 
* - © " whenee 
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- whence it appears to be a great purifier of the blood; a lean 


and ſcabby horſe, that could not be fattened by any keeping, 
on giving him antimony every morning for two months, be- 
came exceeding fat, and upon the ſame keeping as formerly; 
a horſe, with running legs, after the faſcines, was cured by 
giving antimony for a week. 2 

The manner of uſing it is this: Take a drachm of powdered 
crude antimony for one horſe, and ſhake it among his oats in a 
morning, or make it into balls. bh 


Magnetical Variations predicted; by Mr. Hen. Bond. Phil, 
TY Tranſ. No 40. p. 789. 

| R, Bond, having formed to himſelf an hypotheſis of the 

variations of the needle has, in order to verify that 4upy 

poſition, calculated the following table. | | J 


Venn Variat. Vears] Variat. [Years| Variat. 

weſt weſt weſt 
16681 56/ 17037 360171008 ᷣ 337 
1670/2 1817047 45 17118 41 
16804 o 1705]7 50171268 49 

1690 5 39 17068 1171308 56 
1700/7 101707][8 9077140 4 
1701[7 1977088 17/7715 9 II 
17027 280 170918 255 | 


The true uſe of the Lymphatic Veſſels; by M. Louis de Bills. 

61357 n nene A 
| HE Iymphatic veſſels have two coats, between which 

are innumerable very ſmall and fine filaments, reſem- 
bling the moſs of trees, and without any valves, containing a 
nutricioys-juice conveyed into all the parts of the body, by a 
motian from the centre to the circumference ; which returning 
again by the internal pipes, that are furniſhed with valves, Is 
then no longer lymph, but ferment ; which preſerves and fer- 
ments the blood, being conveyed into it by a motion contrary 
to the former, vx. from the circumference: to the center. 5 
M. de Bills affirms to have ſhowed, that theſe filaments carry 
their lymph to the glands, between the two coats, and that at 
the loweſt extremity of theſe glands, the ferment-veſlels fake 
their riſe ; He alſo affirms, that the greateſt part of the chyle 
is diſcharged between the tunicles of the veins, arteries, 
lymphatics, membranes and veſſels in the meſentery, to be con- 
yeyed into all parts of the body, both external and internal. of 
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Of the Tides, Whales, Sc. at Bermudas; by Mr. R. Stafford. 
; __ Phil, Tranſ. NO 40. p. 792. 


H E tides at Bermudas, riſe not above five foot, and that 
only at one ſeaſon of the year, viz, between Michacimas 
and Chriſimas; at other times not above three foot. It is high 
water about an hour after the moon's riſing, and an hour after 
her ſetting; it flows in from the north-weſt, and runs nearly ſouth- 
eaſt; and it is high water ſooneſt in that part that lies moſt to 
the north-weſt ; but the tides do not ebb and flaw that courſe 
quite round the coaſt, which may be owing to points of lands 
or ſhallows, that divert its north-weſt and ſouth-eaſt courſe. 

There ate great numbers of whales about Bermudas in March, 
Ari, and May: The females have plenty of milk, which their 
young” ones ſuck out of teats, that grow by their navels ; they 
fave no teeth, yet they feed on moſs growing on rocks at the 
bottom of the ſea, for the above mentioned three months, and no 
other ſeaſon of the year; and when that is eaten up, the whales 
retire ; theſe they kill, on account of their oil; there have been 
Sperma ceti whales driven on the ſhore, which Sperma covers all 
their body; they have ſeveral teeth, about as big as a man's writſt ; 
are extraordinary fierce and fwift, ſtrong and inlaid with finews 
all over their body, which may be drawn out to the length of 30 
fathoms. CD "Rue 5 

Some of the inhabitants live to upwards of 100 years, and 
many to 00, and they die of age and weakneſs rather than any 
diſeaſe ; the air is ſweet and pleaſant, and the diet coarſe, 

Spiders ſpin their webs here, between trees that ſtand ſeven or 
eight fathoms aſunder, which they do by darting them into the 
air, and the wind carries them from one tree to another; this web, 
when finiſhed, will enſnare a bird as big as a thru. 

The houfes are thatched with the leaves of the Palmetto, ſome 
of which ate eight or ten foot long, and near as broad. 


Of poliſhing Glaſſes ly a turn Lath, and of an extraordinary 
burning Glaſs.” Phil. Tranſ. NO 40. p. 795. 


T Paris there is an artiſt, who poliſhes optic glaſſes on a 
Turn Lath, with the ſame facility as he turns wood. 
dig nor Seltalla cauſed a burning glaſs of ſeven foot in diameter, 
to be made at Milan; he pretends to make it burn at the diſ- 
lance of 33 foot, 
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Of the Cochineel Fly. Phil. Tranſ. No 40. p. 7966, + 


T is generally: thought, that the cochingel comes out of 2 

fruit called nd prickle-pear, having a leaf of a ſlimy nature, 
and a blood-red fruit, full of ſeeds, which give a dye.almoſt Ike 
Brafiletzo wood, that periſſtes in a few days, by the fire; Hot the 
infect ingendred of this, fruit, or E eyes. a permanent ting 
ture, as is generally xnown. 

There is a berry in Bermudas and Mie E gland, called 1 
Summer: Iand Reed-weed, as red as the, prickle-pear,. giving 
much the ſame tincture, out of which came worms, that alc 
wards turn to flies, ſomewhat bigger than the cochineel-fly,. 
feeding on the berry ; it is faid to yield a colour no ways, Inferior 
to that of the cochineel, and much exceeding. it in Ei 
virtue: It might be tryed, whether this ber 22 
grow in England; and 4 — of the herr 922 tt 1225 
a- like infect might not be obtained in 810 th colour ewile 
whether a fading tincture, yielded by ſome. Vegetables, d might 
not be fxed, by cauſing fuch a fermentation,. ſo as to 5 5 
inſects, giving the colour of their original, that would hold in 
grain; in order to breed inſects out of berbs, for it is hole that 
yield the beſt tincture; dry them, or ſtamp. them till they, run Pp 
move juice, and let them dry in the. ſun, or in a proportionable 
beat; or if already dried, infuſe them in water; in a fand heat, 5 
24 hows.; then evaporate the water, till the infuſion. de as 
25 a fyrup; but for this uſe, ſtrain them nat from thei 1 
then take this maſs, and put it in an earthen or. wo en veſſe 
covered with ſtraw, but not too cloſe, fo, as. to: exclude, the : air 
entirely ; then put the veſſel in a pit in a 1 place, and; put 
about it ſome wet leaves, or ſome ſuch putrefying ſtuff, and 
over it 2 board, and on that, ſome ſtraw, or the like ; and it will 
produce a ſhelly worm, and then a fly of the tincture of the 60n- 
crete, but more laſting, and ſomewhat, heightening. - As for 
berries, ſtamp and boil them, evaporating them to the confiſtence 
of a thick juice, and do with them as above. As for woods, infuſe 
them in water, after pulverizing them, and boil out their tinc- 
ture, and evaporate the water to the ſame conſiſtence as above. 

The flies will play about the fide of the veſſel, and the ſurface 
of the matter ; theſe you are to take, and kill in a warm dne 
* and ſo dry and keep them, 


| * 74 
a 4 Bullet 


"»# SY ww $a had 


ROYAL SOCIETY. 147 


4 Bullet raided by Wü; 1 Dr. Nath. Fairfax. Phil. Tranſ. 
No 40. p. 803. 

NE G. Eliot of Mendleſbam in Suffolk, being afflicted for 
| many years with gripings in the bowels, was perſuaded to 
ſwallow two bullets, whereupon ſhe found immediate eaſe ; but 
afterwards her pains returned and increaſed ; in the fit was admi- 
niſtred to her a doſe of lady Holland's powder in poſſet drink, 
which wrought gently ; but ſhe paſſed that night in exceſſive pains 
with vomitings; and next morning ſhe diſcharged by urine a 
gravelly ſtone, of a colour between yellow and red, but on 
ſtriking off its outer cruſt with a hammer, they found it to be a 
bullet of a braſs colour; on the outſide, and on cutting into it 
with a knife, it proved tobe lead, which being diſcovered, could 
eaſily be accounted for. 

The doctor would from this inſtance infer, that there is 2 
paſſage from the ſtomach to the bladder, beſides what anatomiſts 


have hitherto accounted for ; for it ſeems to be beyond diſpute, 


that the bullet came not to the Ureters, by. the veins, arteries, 
nerves, or lymphedutts ; and what confirms ſuch a paſlage from 
the ſtomach to the bladder, is, that many find, that off drink- 
ing four or five glaſſes of Rheniſb wine, within leſs than a quar- 
ter of an hour, they will have a ſtrong inclination to make wa- 
ter, eſpecially if the body has been a little in motion: Now, it 
ſeems ſcarce conceivable, that it ſhould paſs through the lacteals, 
veins, heart, and arteries, and be ſecreted from the blood in fo 
ſhort a compals of time. 


Tides obſerved in AY four Miles from Briſtol ; by Captcin 
Sam, Sturmy, Phil. Tranſ. No 41. p. 81 3. 


AP T. Sturmy obſerved the annual fpring-tides to fall out in 
March and September, either at that tide immediately pre- 
ceeding the ſun's ingreſs into the equinoctial points of Aries and 
Libra, or the next tide after, according as the moon, at that 
time, is near her full or change ; and then the tide riſes to about 
75 fathoms, or 45 foot; and the loweſt neap-tides are at 25 foot. 

he loweſt neap makes the higheſt ſpring, unleſs the north-eaſt 
winds blow hard, and fo keep back the tides; and the contrary 
winds, if they alſo blow hard, make the higheſt. The diurnal 
tides, from about the latter end of March, till the latter end of 
September, are about a foot and three inches higher in the even- 
ing than in the morning ; that is, if it be high-water after the ſun 
is paſt the meridian, or in the tides between noon and midnight; 
but 
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but from Michaelmas to Lady-day the contrary is obſerved, the 
day tides being then higher by 15 inches than the night tides, br 
the tides between midnight and noon ; and this proportion holds 
in both, after the gradual increaſe of the tides from neap to high- 
eſt ſpring, and the like decreaſe of their height till neap agaill. 
The higheſt menſtrual ſpripg-tide is always the third after the 
full or change; unleſs it be kept back by north-eaſt winds. It 
has been often obſerved here, that it flows at change, when the 
moon is eaſt- ſouth-eaſt, the tide flowing in for five hours, and 
ebbing ſeven hours; ſo that there is 1 + hours difference by the old 
tables, which fay, it flows only to the moon's being eaſt and weſt; 
an error that ought by all means to be corrected. There is ſome 
odds in reckoning the tides by the moon's bearing at full or change: 
for about that time, only the rule will hold ; but from the change 
to the quarters, and from the full to the quarters again, in the neaꝑ- 
tides, it does not flow here ſo long by two points of the compals, 
It neither flows nor ebbs equal ſpaces in equal times; but its velo- 
city is greateſt, at the beginning both of flood and ebb, and ſo gra- 
dually decreaſes to full or low water; and this is obſervable in 


the ſpring tides only, as may be ſeen by the following table, 


"Time. Height. Time. Height. Time. Height. 
h. m. f en 1 f. inch. In. f inch. 
o is £ Is 3002 3 o Ig | 2 72 
o30|26 3 o 302 6 
O 45 2 6 - O 301421 o 45 2 6 
S 1 oo 2 6 8 [ 45 21 [„ 002 6 
3 J0 15 [2 6 [C34 21 432 090 
— * 2 541 E [169 3 3 00 8 © 
o 452 5 o 301 8 40060 
2 C0 2 5 8 390458 
jo 30 [2 3 ranegs: Fa ge E 
0 45 2 3 1 44.1] 1 
(7_00 [44 10% 


The uſual number of tides from one new moon to the ſucceed- 
ing, or from full to full, is 59, In the Severn, 20 miles above 
Briſtol, near Newnham, and 160 miles from its mouth, the 
head of the flood, in ſpring-tides, riſes nine foot high, like a wall, 
and ſo runs for many miles together, covering all the ſhallows 
that were dry before; and then all ſuch veſſels as lie in the way 


of theſe head-tides or Boars, as they are popularly called, are 
commonly overſet, or driven on the banks: It flows there only 
for two hours, and 18 foot high, and it ebbs 10 hours. 
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Obfervations in a Voyage from Spain to Mexico. Phil. Tranſ. 
N I. p. 817. 
HIS obferver gives an account of a famous cave, ſome 
leagues to the north-weſt of Mexico, gilded all over with 
a kind of leaf-gold, which had deluded many Spantards with its 
promiſing colour, for they could never reduce it into a body, 
either by quickfilver or fuſion ; and going one morning thither 
with an Indian for his guide, he found its ſituation ſomewhat 
high, and in a place very proper for the generation of metals 
as he entered into it, the light of the candle foon diſcovered on 
all fides, but eſpecially over his head, a glittering canopy of theſe 
mineral leaves; at which he greedily ſnatching, there fell down 
a vaſt lump of ſand, that not only put his candle out, but almoſt 
blinded him: And calling out with a loud voice to his Indian, 
who ſtood at the entry of the cave; as being afraid of fpirits 
and hobgoblins; there rebounded within thoſe hollow caverns 
ſuch thundring and redoubled echo's, that the Indian, imagining 
he had been wreſtling with ſome infernal ghoſts, ſoon quitted his 
ſtation, and thereby left a free paſſage for ſome rays of light ta 
enter, and-to ſerve him for a better guide ; his fight was a little 
affected by the corroſive acrimony of the mineral duſt ; but 
upon re- lighting his candle, he proceeded in the cave, and hea 


together a great quantity of the mineral mixt with ſand andſcraped 


off from the ſurface of the earth ſome of the glittering leaves, 
none of which exceeded the breadth of a man's nail ; with the 
eaſt touch, they were divided into many leſſer ſpangles, and 
with a little rubbing they left his hand all gilded over. He 
began to make experiments on the fand, which had been the 
matrix of the mineral, after the ordinary way uſed in the Indies, 
which was to put it into a ſtrong reverberatory fire, and ob- 
ſerve the colour of the fumes ; but on account of its aduſt drinefs, 
It afforded none; then he proceeded to another method, which 
was to boil it in water, and obſerving the Acali, left after eva- 
porating the water, he found that it abounded rather in a ſulphu- 
wus unctuouſneſs, than a ſaline acrimony ; upon this, he applied 
firſt the quickfilver, mingled with the ordinary magiſteries of 
that country, to curb and break the force of the ſulphur ; but 
perceiving theſe ineffectual, he quickened the mercury with the 
Caput Mortuum of vitriol and faltpetre, a ſecret among miners, 
but without any ſucceſs ; then he boiled the mixture over the 
fire, but all to no purpoſe ; 10 froward was it, that it aould not 
de brought to receive mercury, either by fair or foul means: At 

Vor. I. | U laſt 
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laſt he tried it with a corrofive of ordinary ſeparating water, im- 
pregnated with common ſalt, and it made a ſolution, like that of 
gold; but on evaporating the Agua-fertis, there only remained 
behind a yellowiſh dirt, out of which, with diſtilled vinegar, 
and its own tartarous ſalt, a tincture more curious than uſeful, 
was extracted. | We” 
To this he ſubjoins an account of the grand, uſe of mercury, 
in ſeparating ſilver in the Indies; that metal being generated, 38 
commonly it is, in certain rocky ſtones, abounding with bitumi- 
nous and corroſive mixtures, it is impoſſible to free it wholly 
from its corrupt matrix, by violent melting, whatever auxiliary 
Ingredients may be added, as lead and artificial falts, becauſe, 
theſe ſulphurous and vitriolic compounds, melting together with 
the filver, ſublime part of it away in a volatile fume by their 
corroding acrimony, and calcine and vitrify what remains; in 
this caſe, the uſe of quickſilver is found very advantageous, which 
is briefly. as follows : Having reduced the ore into ſmall parts, 
they calcine it firſt in a reverberatory furnace, and with a moderate 
fire, for fear of fuſion; this calcination ſerves chiefly to free the 
mineral from what may hinder the operation of the mercury ; and 
by the colour of the fumes is diſcoyered, what corroſive mixtures 
it chiefly contains, beſides that it is made more tractable under 
the mill-ſtone, in order to reduce it to a ſmall flour, before the 
application of the mercury: and this is chiefly uſed in thoſe 
filver veins, that are hard and dry ; for ſuch as are ſofter, and 
abounding in oleaginous ſulphurs, befpre burning, are firſt 
ground into powder, in ſuch mills, as are often ſeen in glaſs- 
houſes: and then they receive a gentle calcination, mixing 
ingredients ſuitable to the peccant humour of the ore; as 
ſuppoſe the metal ſulphurous and antimonial ; ruſt and droſs of 
iron are found very proper ; if abounding in iron, then ſulphur 
and antimony, reduced to powder, may be uſed to good purpoſe; 
ſulphur has a particular force in ſoftening and diſſolving iron: 
After the ore is ground, calcined and fifted, it is divided into 
- ſeveral heaps, and then by leſſer eſſays, they find what quantity 
of filver each heap contains; the ordinary, being 6 ounces to 
Iso pounds, ſometimes 12, and if it yield 18, it is eſteemed a 
very rich vein ; yet, ſometimes great maſſes of pure filver are 
found, called virgin metal. Having diſcovered the quantity of 
ſilver in esch heap, they proportionably ſprinkle them with, 
mercury, at ſeveral times, ſtirring the ore often- about, to make 
it incorporate with the quickfilver ; when, by the colour of the 


mercury, coagulated by the filyer in clear large maſſes, they 
con- 
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eonjecture the mercury has done its office in ſeparating all the 
filver, their knowledge in this caſe _ only conjectural; they 
waſh it by means of three veſſels, ſtanding in order, orie under 
the other : ſo that the matter in the firſt and higheſt veſſel being 
waſhed and ſtirred about, all the duſt of the heterogeneous mi- 
nerals, that do not incorporate with the mercury, falls with the 
water into the other veſſels, and is thence thrown out by the con- 
tinual current of the water; and the ſilver in the mean time is by 
the weight of the mercury, driven down to the bottom of the 
veſſels or tubs, in clotted lumps, called Pella's: After this, the 
mercury together with the ſilver, is taken out of the veſſels, and 
ſqueezed in coarſe ſtrong linnen, and beat with a beetle; the 
mercury is, as far as poſſible, ſeparated from the ſilver, and this 
maſs is afterwards reduced into a pyramidal or conical figure 
in moulds of the ſhape of Indian pine-apples; call "Pines 4d; 
Plata; and thus faſhioned, for the eaſier ranging them about the 
ridges of a great earthen veſſel, like a blind alembic, round 
whoſe top; a fire. being made; the reſt of the mercury is imme- 
diately ſeparated 'from the ſilver, ' ang'falls to the bottom. The 
filver is melted down with the Liga, as it is called, allowed by 
the king of Spain; and by which he returns to the people in cop- 
per that fifth part, they allow him of all the filver. 
He concludes with his thoughts on the tranſmutation of metals, 
and is of opinion, that that change is erroneouſly apprehended'by. 
many, who imagine that the whole. imperfect metal is totally 
transformed into the more perfect, by the ſubſtance mixed with it ; 
whereas, the mixture, added to the melted metal, unites itſelf, 
as he thinks, to thoſe parts, which being homogeneal, ſymbo- 
lize with the nature of the more perfect; whereby the pure me- 
talline parts are ſeparated. from the other hetorogenequs impure 
ſulphurs, which together wich other, cauſes, hindred nature from 
concocting that ſubſtance into the perfecter metal in the mine. 
Obſervations in Jamaica ; by My. Norwood, Jun. Phil. Tranf, 
2 tt" its og Fan AR CIS: re lon 
A Lligators are ſhaped, and walk like lizards, being fours 
"k: footed ; thoſe of - full growth have teeth like à thaſtiffy 
and a mouth a foot and a half wide 3 they ſmell ſo ſtrong, that 
it is felt at a gteat :diſtafice :, in order to kill them, a man muſt 
be armed with a good long truncheon, and fall upon them fide: 
Viſe.; for if they are attacked in front, they are too nimble fo? 
the aſſailant, and may. leap upon him, which they can de the 
length of their. whole body; but "if they are maimed on the 
3-1; 2 ſhoul- 
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ſhoulder, and behind their fore-feet ; ; they are then exfily 
maſtered. 

Tortoiſes die, if their blood be bann; which muſt not be 
hotter than the element they live in. The Chegos are not felt 
till a week after they are got into the body; they breed in great 
numbers, and incloſe themſelves in a bag, which when obſetved, 
there are certain ſkilful perſons, who with little pain take them 
out; and they take care to extract entirely the whole bag, that 
none of the brood, which are like nits, may be left behind. 

The ſhining flies are a ſpecies of Cantharides, appearing 

green in the day-time, but glowing and ſhining in the night, 
even in death; and Mr. Narwozd could, by applying them _— 
read a printed or written paper in the dark. 
The Manchinel- apple is the moſt beautiful fruit to the eye, 
the moſt agreeable to the ſmell, and the pleaſanteſt to the taſte 
of any fruit in the world, and therefore called the Zve-apple; 
but if eaten it is certain death; the wood of it, while green, if 
rubbed againſt the hand, will fetch off the ſkin, or raiſe bliſters; 
and if drops of rain, falling from this Tree light on one's 1 
or other part of the pa e i wal have the ſame effect. Ny 


A new and univerſal Mobo, for. working Convex-ſphericil 
_ Glaſſes an 4 Plane ; by. S, Mancini. Phil. Trani. NO 42. p. 837, 


a * give a ſpherical figure to a plane, by moving one plane 


upon another with a circular motion, proceed in this man- 
ner: Let the piece, to which the glaſs to be wrought is faſten- 
ed, be fitted in the head of a pole, to be of a length, the ſemi- 
diameter of the ſphere that the lens requires; and, on the ſtool ot 
form, where you intend to work, let there be put a plane of iron 
or other metal, horizontally, and let the pole, be faſtened to the 
cieling of the Room, perpendicularly over this plane, or lower, if 
need be, after this manner; about the head of the pole, faſten a 
frame, made of two concentric rings or hoops, ſo that the o 
move within the other on two poles ; and this other on other 
poles, moveable between two ſmall arms fixed to the cieling; or 
the ſame may be done with a moveable ball within two fixed cir- 
Cles, and faſtened on the top of the pole: Which is plain from 
the figures, for in Fig. 1. Plate V.) J iis the lens, cemented-to 


e piece E, faſtened to the pole 8, paſſing thro? the center of 


the-inner circle B (Fig. 2.), moving upon the pivots IH in- the 
outer circle A; and this is faſtened in a frame on the pivots LM, 
in the arms CD (Fig. 1.), fix'd in a wall, or above in the cielingy 
a Was. ſaid; and above. this frame, let a pin be put thro" the 
upper 
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upper pole, to hinder its getting out of the circle B, and to be 
"ied a little, but not to be made lower by the workman; or 
cle, let the pole 8 (fig. 3.) be thruſt into the moveable ball 
ON, within the two Circles P, Q, fixt to the two arms ZZ 
and let the two circles be parallel, preventing the balls getting 
out; but one larger circle, about the middle of the ball, in 
the manner of a ſocket, may ſupply the place of the two; it 
s enough if the ball do but freely move in it, yet ſo as always: 
to touch it, to keep its centre, when it moves, in the ſame ſi- 
uation : Let the plane F (fig. 1.) of the iron of other metal, on, 
which the'glaſs is to be ground, be placed level on the form G, 
to do which the following contrivance is proper; prepare two, 
ſquare planks of wood F R equally thick, long and broad; but, 
in the undermoſt fix a ſquare ruler, ſolid and firm, and as long 
5 is the thickneſs. of both the planks, and in the upper plank 
make a ſquare hole or groove, that the plank may ſteadily ſlide 
on that ruler, and put a ledge on it to keep the board more 
em and ſtiff upon it: Further, let the two planks have twor 
gutters, R, U, going a- croſs from one end to the other; into 
which two wooden wedges may pals like V, four of which are 
to be put againſt each other in the ſaid gutters; and then 
placing the plate F T level on the planks: F R, take a pendu- 
lum, or other levelling inſtrument, and fit it to the ſaid plate, 
and adjuſt its level poſition hy the wedges. d ei. .* 

The uſe of this inſtrment is very eaſy, ſince it is ſufficient to 
guide the turn- tool with your hands, faſtened to the pole upon 
the plane, where the ſand is ſpread; and continuing to turn it, 
ful the glaſs has taken its ſpherical figure; it may be poliſhed 
on the ſame plane, applying to it the cemented: paper; but 
it muſt be obſerved, that the poliſhing, by this inſtrument is 
very tedious ; ſo that it is adviſeable, after the glaſs 3s: wrought. 
lo its perfect figure, to uſe certain gutters: proportionable to 
the ſphere, whoſe ſemidiameter is repreſented by the length 
of the pole above mentioned; and the fame rules to be ob- 
ſerved as, in grinding convex glaſſes; the gutters are thus de- 
«ibed, a poliſher muſt be made in the form of a gutter, ex- 
cavated its whole length, and which may alſo be hollowed 
pterical by a wooden mould, turned of a-ſpberical figure by 
« page, hxt on a mandtil, and made to turn round. : 
Though this contrivance be ingenious enough, yet ſkilful ar- 
fits are of opinion, that it will be hard to practice it on glaſ- 
{es of any conſiderable length. er ot = 
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May ny Bloo& inte the Prins of an old Spaniel. Phil » Tranf 
1 19S 42. p. 481. cr 

_ of a middle fize, 1 3 years did; and thai had been 

for three years to ſuch a degree 45 not to hear the 

Az ad e; ſo feeble that he could not lift up his feet, only 

ling his body along; upon transfuſing the blood of a lamh 

into his yeitis,, and contaulh ng untied on the table for an hou, 

te afterwards. leapt down, and went to find his maſter, who 

was in another room ; to Days after he went abroad, and ra 

up and down the ſtreets with other dogs; his ſtomach returned, 

aid he began to eat more greedily than before, and from tha 


ume gave Ugns that he began to hear, ul at laſt he W re- 
covered that ſenſe, ; 


4 Deſcription of 4 new 1338 ty Enttachi Don Pi 
Imnſ. No 42. p. 842. 1301p! 

E. — has made a microſcope-of a new: ven, hrs 

in, inſtead of an eye-glaſs convex 6n each fide ther 
are two plano-convex glaſſes, ſo placed as to touch one anbther 
in the middle of their convexity ;' this inſtrument is petuliar 
in this, that it ſhews the objects flat and not crooked, and tho 
it takes in much; yet magnifies extraordinarily; it is almoſt 16 
2 inches high, and adjuſted at four different lengths; in the firſt, 
which is the leaſt, it ſhews lines, 41 times bigger than they 
appear to the naked eye; in the ſecond, 90 times; in the third 
111 times; and in the fourth, 143 times; whence may be 
eahly calculated, how much it magnifies ſurfaces and ſolidites: 
The diameter of the field, or the ſubtenſe of the viſual angle 
meaſured on the odject· plate, in the firſt length, is 8 inches, 
2 lines; in the ſecond, 12 inches, 4 lines; in the third, 13 
inches: and in the fourth, a little more than 16 inches; on 
viewing with this microſcope ſmall grains of ſearced ſand, they 
perceived an animal of many feet, its back white and ealy, 
but leſs than any hitherto obſerved ; for, tho' the microſcope 
ſhewed every grain of feed, as big as an ordinary nut, yet this 
animal appeared no bigger than one of the | Cope ſeen without 
a: microſcope. 


Y the Teſticles; by Vadlius Dalhirius Bonglarus, tranſlated 
from the Latin. Phil. Tranſ. NO 42. p. 843. 


HIS author obſerving the oppoſite and contradictory ac- 
counts given of the ſtructure of the teſticles by anato· 
miſts, applied himſelf with the greater nicety and a_—_— 


KSorat ert ̃ͤ 
diſe& them, and he has accordingly repreſented his qbſer- 
yations-upoh them in two figures; Fig. 4. is the teſticle of a 
man, and fig. 5. that of a boar: AA are the two teſticles; cut 
through the middle, BB the tunica albuginea, C the inſertion of 
the vaſa preparantia into the albuginea, D D, Highmare's dus 
running exactly thro”. the middle of the ze/tes, of a boar, but 
different from that of a man; it may be doubted whether 
Ridlanus's linea fibroſa be inſeparable from the coat of the 
tes or not; E EE E the vaſa preparantia, perforating 
albuginea, and connected with the dudFus; FFFF the genuine 
ſubſtance of the teſticle of a man, not glandulous but entirely 
vaſcular ; ſo that the whole teſticle conſtitutes only one veſſel, 
between the veſſels of the teſtes in a boar lies a ſmooth fratum 
or layer of fleſh ffff; GGGG are ſmall pipes, or tubes, 
whoſe number is precarious, ariſing from the ductus, imme- 
diately at its origin from the albuginea in the head of the 16 
n; HH the beginning of the Spididymis, not glandulous 
according to Higbmore, but vafcular according to Roam, 
which veſſels are connected together by a ſtrong membrane; 
whence it appears that the epididymis ariſes. from the ſmall 
pipes, and theſe again from the ductus; ſo that the ſeed is at 
firſt ſecreted in the veſſels of the zeftes, from which it flows 
into the dquætus, and from that again it is conveyed to the hh: 
didymis, in whoſe windings it is elaborated and brought to per- 
fection; IT the remaining part of the epzdidymis, which is en- 
tirely vaſcular, ſo that in the teſticle and pididymis of a man 
there are no glands to be found; K K. the ejaculatary veſlel, 
which is a continuation of the epididymis. 

This ſubject has ſince been examined with fo much care and 
exactneſs, that it now plainly appears, the teſticles are only a 
congeries or number of very fine veſſels, that may be drawn 
out like thread from a bottom, 


Obſervations and Experiments on Vegetation and the running 4 
Sap; by Dr. J. Beal and Dr. Tonge. Phil. Tranſ. N 
43. p. 853. 

Everal vegetables, as elders, briars, ſallows, willows, the 
black elder, vines and moſt ſhrubs, as allo currant trees, 
and ſuch as are of a foft wood and quick growth, will grow 
with the wrong end planted in the earth; two or three of 
their joints being covered in the mould, and the ſtem cut off 
near the uppermoſt joint, which ſhould be half covered in the 


mould, and the mould ſomewhat rated, as it grows. 
A branch 
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and ſplenetic caſes; Dr. Tonge kept ſome of the juice of the 
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A branch, whilſt yet growing on the tree, being laid in the 
ground, and there taking root, will grow at both ends, if it be 
well rooted, and the like care taken of the laſt joint, as above; 
and the layers of the trees, mentioned in the former obſeryz. 
tion, will grow at both ends; and aptly ſeparated, when t 
have ſpread roots both ways, make two plants out of each layer, 

In the, tapping of trees, it is obſerved that the juice, aſcends 
from the root, and after concoction in the plant deſcends to the 
orifice whence it iſſues; Ratray, the learned Scott, affirms that 
he had calculated experimentally, that the liquor the birch 
yields in the fpring equiponderates the whole weight of the 
tree, both branches and root. ＋* 1 

Dr. Tonge is of opinion, that ſap always riſes and never 
properly deſcends, having only a kind of ſubſiding, which, he 
ſays, he cannot call a circulation; and he explains it thus; that 
the ſap neceſſary to the growth of the leaves, fruit and upper 
branches, being diſpenſed in ſuch manner that the ſap in the 
innermoſt coats feeds the internal, and that oſ the outward, the 
external parts of fruits, &c. the remaining juice between the 
ſeveral coats and between the bark and body, begins to con- 
denſe firſt into a jelly, and after into wood, bark, roots, &. 
according as it fubſides; and becauſe it condenſes faſter. in 
ſome parts than others, the ſap condenſed higher or lower, takes 
leſs room, and muſt needs cauſe the ſap, which is not yet con- 
denſed, in appearance only to deſcend or ſubſide : The trees 
obſerved to run are the vine; the birch plentifully at body, 
branches and roots; the walnut- tree, at the roots, and pruned 
branches; ſome willows and ſallows, and ſome ſorts of maples, 
the ſycamore, which is the greater maple, at a gafh in the 
bark of the trunk, and at the root and branches: The whiting 
or quicking tree, called in Latin, fraxinus jilve/iris, and by 
ſome fraxinus cambrobritanica, is affirmed by ſome to run 
plentifully, and its juice to be a ſovereign drink in ſcorbutic 


berries for two years in bottles, and it had the taſte of an au- 
ſtere cyder : It is the common drink in Wales and Hereford- 
ſhire ;, and ſome out of curioſity brewed ripe berries with ſtrong 
beer and ale, and kept it ſo long that it exceeded any beer in 
goodneſs. His attempts upon the poplar, aſp, elm, oak, aſh, 
elder, whiting-berry or quicking-tree, thorn, buckthorn, tile, 
nut, floe, briar, bamble, c. ſucceeded not, becauſe, he thinks 
that their juice, as alſo that of apples and pears has ſome de- 
gree of gummineſs, that hinders their running. * 
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The fap ariſes by the internal bark, where the quick begins, 
and the graft firſt incorporates. | 

There are circles obſerved in trees, which are the. diſtances 
of the films and coats, by which they receive their yearly in- 
creaſe in thickneſs ; through theie, appearing full of circular pores, 
the ſap ſeems to aſcend, in the ſame manner between one coat 
and the other, as between the bark and the body, 

Bark is twofold, external and internal, the former is dry 
and in ſome trees rough, the latter, probably, a ſuperadded 
coat of a year's growth: The ſap riſes both on the infide and 
outſide thereof, | ed 

If you cut round any common tree, of Engliſb growth, to 
x WW the ſolid timber with a knife never ſo thin, the tree will die 
e from that part upwards, except the aſh. 
at In order to get the gum of plumb-trees, twiſt the branch, 
er till the timber crack, and the rind break in ſome parts, and 
e leaving it to grow in that wreathed poſture, next ſummer it 
le will yield a great deal of gum. : 
le 
* 
6. 
in 
es 


rere e 


Though you take off the breadth of two or three inches, of 
bark quite round towards the root of ſome trees, and particu- 
larly, the lime-tree, it will live and bear leaves for many 
years, by means of the ſap aſcending through the pores of the in- 
ternal coats. | 

Piths are of a very different nature and, ſubſtance ; -in the, 
walnut, it is a number of films manifeſtly diſtant from each 
other; in elders and briars, it is a continued, ſoft, looſe, dry. 
ſubſtance, | | 

The extremities of roots, on cutting them off, will in pro- 
portion bleed as plentifully, as the branches, and probably 
more, but certainly longer, becauſe there is greater plenty of 
Juice aſcended above them, than above the branches, and con- 
ſequently a greater flux of juice by them, than by any part of 
the tree higher, | 

Trees will bleed from the latter end of Fanuary to the mid- 
dle of May; the poplar, aſp, abele, maple, ſycamore, are faid 
to run firſt ; willows and the birch are beſt to tap about the 
middle of the ſecond ſeaſon, and the walnut towards the latter 
end of March; they generally bleed a full month in the whole. 
Mr. Midford of Durham affirms that the ſaps of the poplar 
and aſp riſe ſo briſkly in January, that they will bleed before 
the end of that month; the ſycamore will run in hard froſt, 
the ſap freezing as it drops. 


he Vol. . X The 


— 
» 


rr 


1 
— — D 
„ . SY 
= - ol - 


— 4 — 


1.55 MEMOIRS of the 


The beſt time of the day for tapping, is about noon ; in the 
latter ſeaſon, when ſap is not very plentiful in trees, they will 
neither run morning or evening, nor probably at any time of 
the night; but when very full of ſap and emptied but by ſmall 
yents, the ſap may run night and day, till exhauſted, but ne- 
ver in large vents: And this obſer vation may give light to that 
opinion, which holds, that the aſcent of the ſap, depends on 
the preſſure or pulſion of heat, ſtriking the earth, and thereby 
driving the moiſture of the earth into the root. 

Trees afford no juice at all, as far as has been obſerved, in 
autumn. Fob 6+ 

The quantity of ſap depends on the quantity of rain, 


Obſervations is the Eaſt-Indies; by Sir Phil: Vernatti. Phil, 
| Mee 
EARL divers can hold under water no longer than about 
a quarter of an hour, and by no other means than by cuſtom; 
pearl-fifhing does not laſt above fix weeks; divers continue 
longer under water, at the end of the ſeaſon, than at the begin- 
ning: There is an expert diver at Batavia who lives by diving 
for anchors, ' guns, &c. loſt in the road; Sir Philiberto himſelf 
had held his breath as long as he could, but the diver continu- 
ed ten times longer under water than he could hold his breath; 
but you muſt give him a whole pint of ſtrong water before he 
plunges. : ** + | 
The extrafting the oil from the roots of cinnamon: trees, 
which reſembles camphire, is done by drying, bruiſing and 
ſteeping them in water, and then the oil is drawn over by an 
alembick. | | 
The Lignum aloes is part of a living tree, but commonly 
found, when it is withered ; the tree itfelf is of a ſoft white 
wood, yielding a milky juice, which is ſo noxious, that if in 
cutting the tree, any of it ſhould fall into the eye, the perſon 
grows blind, and if on the other part of the body, it becomes 
ſcabbed; noiſome, and painful: The Lignum aloes or Calambac 
is found within the white wood, but not every where ; when 
the tree decays, the white wood ſoon withers, and grows worm 
eaten, and the milk becomes ſo hard, that you may rub it be- 


tween your hands : The beſt is found in the heart of the tree. 


The wood ſmells rank like human excrement, and grows na- 
turally in the iſland of Solar and Timor. 51 

There are ſerpents in thoſe parts with a head on each ex- 
tremity of the body, called Capra capella; they are looked 
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upon as ſacred, and portend good to thoſe in whoſe houſes, and 
lands they are found, but evil to ſuch as do them harm. | 
The general Laws of Motion by Dr, Wallis. 7 ranſlated from 

the Latin. Phil, Tranſ. No 43. p. 864. 
I, | bo an agent A produce the effect E, 2A will produce 2E 3 


3A, 3E; & And univerſally m A will produce the 


effect m E; taking m for the Exponent of any ratio 
2. Therefore, if the vis or power U move the Pbndus of 
body P, the power m U will move the body in P, ſuppoſing all 
other things equal; as for inſtance, the ſame length, and che 
ſame time, that is, the ſame velocĩt 7. n 
3. If a power move a body in the time T, through the length L; 
in the time T, it will move it through the length or ſpace 1 L. 
4. Therefore, if the power U in the time T move the body 
P, through the length L; the power m U, in the time T, will 
move the body m P, through the length # L ; and conſequently, as 
UT; the product of the power and: time, is to PL, the pro- 
duct of the weight and length ſo is mn UT to nn PL. 
5. Becauſe the degrees of velocity ate proportional to the 
lengths run over in the ſame time, or, which is the ſame thing, 


9 % 


reciprocally proportional to the times take up in running 
& §³˙»² N PRES: | 
orer that length; P: C1 x: = C; that is, the degrees 


of celerity are compounded of the direct ratio of the 
and the reciprocal ratio of the times. 
6. Conſequently, becauſe UT: PE :: AUT: ** PL. 
7 1 PL 5 a f "[UOG'i1.431 
U will be too :: n: —5—3 that is, men 2 
nPC=anPxC=PxmC.'-.". ene 
7. That is, if the power U can move the body P with the 
celerity C; the power U will either move the ſame. body P, 
with the celerity C; or the body P, with the Fe be 4 
C; or in fine, any body with ſuch a velocity, ſo that the-produ 
of the quantity of matter and velocity be MPC. „ 


lengths 


8. And on this principle depends the conſtruction of all ma- 


chines for facilitating motions; vi. that in what ratio ſdevet᷑ 


the quantity of matter be. augmented, in the very ſame, the 


velocity miſt be leſſened; whereby the product ariſing from 


celerity and quantity of matter to be moved by the ſame force, 
. 3 
May ſtill be the ſame; ſuppoſe U: PC:: U: mPx = C= PC; 


X 2 9. If 
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9. If the body P, moved by the power U, and with the cele- 
rity C, impinge directly againſt a quieſcent body m P, (not hin- 


dered) they will move with the celerity . = C; for, be- 


cauſe the power applied for moving the greater weight is the 
ſame, the celerity of the other will be diminiſhed in the fame 

| < | / 
ratio: U: PC:: U: —p, : 2 C P C conſequent. 
ly the impetus or momentum of the one, that is, the product 
ariſing from the quantity of matter into the velocity will be 


: | 
mPC. 


L P.Cand of the other —— 


10. If a body, following another with a greater velocity, di- 
rectly impinge upon it, as for inſtance P, with the celerity 
# C, and conſequently moved by the power n U, on the body 
P, moved with the celerity C and power U; they will both be 
moved with the celerity F C; fr U: PC::maU, 

N „ 4 & 
m N PC:: U＋- N U nnd Wil 2222 


= I 
Ern C:: conſequently the impetus or momen · 
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tum of the preceding body will be ar ay PC; and that of 
the following body, 5 m PC. 


11. If bodies moving contrary ways impinge directly againſt 
tach other, as for inſtance, the body P moved by the power U 


and celeriry C towards the right hand, and the body m P, with 

the celerity z C towards the left, and conſequently, by the power 

un Lz the celerity, impetus, and direction of both «re thus found; 

the body moved towards the right, would impart the celerity 
. | | : 

Ts C and conſequently the impetus . Is PC towards 

the ſame hand, to the other, ſuppoſed at reſt, and itfelf 

would retain that ſame celerity, and conſequently the mo- 

I 
mentum = = PC towards the right hand (by 9.) : And 
after the ſame manner a body moved towards the left hand, 
mn | 
C and conſequently 
IN Fa 


would communicate the celerity 


e crow” 
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the impetus — = M P C HRS the left hand to the other 
ſuppoſed at reſt and itſelf would have that ſame celerity, and 


conſequently the impetus — PC towardy the left hand 4 


when therefore the motions are contrary, the impetus. of the 
body that firſt moved n right hand, will now be an 


A towards the right band 


and L P C towards the left ; and confequently, the motion 


will in * 5 be made either towards the right or left, as the 
one happens to exceed the other, and with an impetus, equal to 
the difference of their, impetus or momebta; that is, putting 
the 8 + TO rg bands and bor the leſt; the impe- 


1 0211 n 
— 


ih En bie 
25 either x or mn is greater: After the fame manner the im- 


petus of the furſt D no 
I — Mn” 


: — mPC; and the celerity = . Le. and conſequent- 


ly to the right or left as 1 or n happen to be greater. 
12, If the bodies ſhould neither proceed directly in the ſame 
direction, nor in contrary directions, but impinge obliquely ; the 


preceeding calculus is to be regulated according to that obli- 


quity ; and the impetus of a body impinging obliquely to that 
of its direct impulſe, ceteris paribus, is as the radius to the ſe- 
cant of the angle of obliquity, and the fame ratio holds in the 
oblique deſcent of heavy bodies to their perpendicular deſcent. 

13. If we ſuppoſe the impinging bodies not abſolutely hard 
but elaſtic, in that caſe, bodies, that might otherwiſe move on 
together, will recede from each other, and that in proportion 
to 9 elaſticity; viz, if the elaſtic impetus exceed the pro- 
greſſive. 

In accelerated and retarded motions, the impetus for every 
moment of time is that which anſwers to the acquired degree 
of velocity in each of theſe moments; if the motion be in a 
curve, the direction thereof in each point of the curve 1 the 

amc: 


e = = 
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ſame with the direction of the tangent to that point; and if 3 77 
accelerated or retarded motion be made in a curve, as in the 

brations of a pendulum, the impetus is to be eſtimated for hd 
point, both by the — of — and the Nu of the 
tangent to that point. 


The Le of 47 Colliſon of Bodies; ty Kir Cbritt. Wren: 
Phil. Tranſ. NO 43. p. 867, Tranſlated from the Latin. 


\ HE proper and moſt natural velocities of bodies, are reci. 
procally proportional to the bodies; therefore the bodieg 

R and 8, having proper velocities, do after impulſe retain them; 
and the bodies K and S, having improper velocities, are brought to 
an equilibrium by the impulſe ; that is, as much as R exceeds, and 
S wants of the proper velocity before the impulſe; ſo much R 
loſes of its impulſe, and S gains; and on the contrary : 'Wherefore, 
the colliſion of bodies with proper velocities is equipollent to à 
balance ſwinging on its centre of gravity z and the colliſion of bo- 
dies, with improper velocities, to a alance ſwinging on two 
centres, equally diſtant from the centre of gravity : Thete are 
therefore three caſes of equal bodies, and ten of unequal, will 
improper velocities, five of which laſt are by converſion, whether 
in the ſame or contrary direCtions. 
R, 8 (Fig. 1. Plate VI.) are equal bodies, or R is greater and 
8 leſs, 2 the centre of gravity, 02 handle oſ the balance, Z, the 
ſum of the velocities of both bodies, 


) veloc t. given | * given 
* of the 3 FR Lee | | | 43 Is Fg 
's bodies C. 8 impul. J bodies impul. 


velocit. fought * velotit. ſought ; 
2215 the ©. I after. | 755 I, 1 after * | 
bodies impul. bodies impul. 
Rule. Re, Se, make = Ps Ro, So, make eS, e R. 
Read the ſyllables; though disjoined, Re, Se, o R, 9 8, of 
Ro, So, 8, e R, in the line or figure of each caſe; and thoſe 
read from right to left in the ſcheme,” indicates a motion contrary 
to thoſe read from left to right. A m_— conjoined, denotes a 
ſtate of reſt of the body. 
The Calculus R-4-S:S:: Z: RaRe — 2 RSR Som 296275 
RS: R:: Z: SaaS a ＋ Se = 08|2R4+Ro=eR 
Nature obſerves the rules of ſpocious addition and ſubſtrac-' 


tion. | | 
0 | | Obſtr- ; 
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Ohxvationt on Vegetables; gh 4 Dr. Tong. Pn. Tr: nf. 
Ne 44. p. 877. 

F the roots of trees have no rain, or other Moiſture, they wil 

not grow ; but if the points of the roots only be watered, and 
all the reſt remain dry, as it naturally happens in fir-trees, "they 
may grow very well; for the points of the roots ſhoot out yearly 
a ſharp-pointed tender part, ſomewhat like the ſharp bud on the 
end of a ſprig, by which the root not only enlarges itſelf in the 
earth, as the branch does in the air, but alſo receives its nouriſh- 
ment; and that tender part moves towards the beſt moiſtened, 
and the tendereſt earth; ſo that to promote the growth of trees, 
the looſening the earth about the pH of the roots is very 
effectual. 

Inoculating on the roots of plumb and lime-trees, will make 
their buds ſhoot ; let the root be bared in the fall of the leaf, 
and taken out of the earth; and at a convenient diſtance from 
the body of the tree, bend and raiſe it a foot above the earth, 
and then laying the points and fibres of the 'root-carefully about 
with freſh mould, and watering them till they take well, and till 
the root, raiſed in the air, have a bark like that of a branch of a 
tree ; the inoculation is made on the raiſed part, after the ordi- 
nary manner; and when it is done, let it be , covered 
with ſoft wax, to defend it from the rain. 

The arms of the roots of trees, are to be cut for the advantage 
of their growth, according to the proportion they have to their 
head and body; or according to your deſign of encreaſing wood 
or fruit; for the external roots feed the wood, and the internal, 
the fruit. 

The depth at which trees are fet, ſhould never be below the 
reach of the ſun's heat, nor the goodneſs of the mould, and rather 
ſhallow than deep, in regard, they are more inclinable to fink, 
than raiſe themſelves, if they be out of the reach of the ſun's 
heat, the cauſe, of pulſion and nouriſhment. | 

The ſeedg of fir, pine, Sc. will either not grow at all, or 
with difficulty, if the blunt end be put downwards; becauſe in 
that poſition it muſt turn itſelf, before it can emerge into the air, 
for the root is ſhot-downwards at the ſharp end ; but it ay 
grow very well, if ſet horizontally, 

Some young, plants, if their heads be kept moiſt, will live all 
winter, if it be mild, though their roots be in the air; as was ob- 
ſeryed in ſeedlings of apples and crabs ; their roots, ſet afterwards 
in the ſpring grew and lived. T he reaſon, why. ſome plants 

grow 
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grow in ſticks, may be owing to the ſoftneſs of ſuch wood, where. 
by they are more ſuſceptible of receiving nouriſhmedt like root, 
and to ſhoot out roots and fibres from themſelves ; but in {li 
taken from a firmer wood, a moift temperate ſeaſon is to be ob 
ſerved, and a ſtone, or chip of wood to be cloſed to the end of 
the ſlip, and ſet in the earth with it ; which helps its rooting; 

The ſap of a large walnut, in the latter ſeaſon of its running, 
that is, when it yields no longer any ſap, either in the body or 
branches, at any time of the day, runs longer at the roots on the 
ſouth or ſunny fide, than on the north or ſhady ſide, 36) 

Plenty of rain can cauſe no greater plenty of ſap, than the 

—4 of the root, body, and branches will receive and digeſt; ſo 

hat it ſeems probable, that drawing ſap every year from trees, 
will not hinder their growth in body, branches, leaves, or fruit; 
for pulſion will ſtill ſupply juice into the emptied pores, till 
their capacity be filled, | : wo 

It is alſo poflibie, that trees may grow better, and give mote 

fruit, if the right art of tapping were found out, as ſome petſons 
fatten by often drawing blood: and it ſeems probable, that taj- 
ping will only hinder the growth of fruit, leaves, or uppermoſt 
ſhoots in tops of trees, and yearly ſhoots in extreme parts; and 
hence appears the reaſon of ſuckers robbing fruit, becauſe; till 
the whole tree be filled with ſap, the fruit, in the outmoſt 
branches, cannot be ferved ; wherefore, not only ſuckers, but all 
ſuperfluous not-bearing branches are to be lopt in the beginning 
of ſpring. 


An Anatomical Account of Tho. Parre ; by Dr. Harvey, Phil, 
EY. Tranſ. No 44. p. 886. 9 2 


7 Parre was a poor countryman of Shrop/bire, whence 
he was brought up to London, by Thomas, earl of Arundel 
and Surrey, and died at the age of 152 years 9 months, after 
ſurviving nine princes. Nov. 16th, 1635, being opened after 
his death, his body was ftill found very flethy ; his breaſt hairy ; 
his genitals unimpaired, and they ſerved to confirm the report of 
his having undergone public cenſures for his incontinency; at the 
age of 120, he married a widow, who owned he acted the part 
of a man, and that for twelve years after: He had a large breaſt, 
lungs not fungous, but ſticking to his ribs, and diſtended with. 
much blood ; his face livid, having had a difficulty of breathing 
a little before his death, and a lafting warmth in his arm-pits, and 
breaſt, after it ; his heart was great, thick, fibrous, and fat ; the 
blood in the heart blackiſh a.. 4iluted ; the 2 — 
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9:ernum not more bony than in others, but flexible and loft; his 
Viſcera were ſound and ſtrong, eſpecially his ſtomach ; and it was 
obſerved of him, that he uſed to eat often both night and 
day ; taking up with old cheeſe, milk, coarſe bread, fmall beer, 
and whey ; and which is more remarkable, he eat at midnight, 
a little before he died ; his kidneys were covered with fat, and 
pretty ſound, only in the anterior part were found fome aqueous 
abſceſſes, whereof one was as big as a hen's egg, with a yellowiſh 
water in it : There was not the leaſt appearance of any ſtony 
matter, either in the kidneys or bladder : His bowels were alſo 
ſound, a little whitiſh externally ; his ſpleen very ſmall, hardly 
as big as a kidney: In ſhort all his inward parts appeared ſo 
ſound, that if he had not changed his diet and air, he might 
perhaps have lived a great while longer : His brain was entireg 
and firm ; and though he had not the uſe of hiseyes, nor his me- 
mory, ſeveral years before he died, yet he had his hearing and 
apprehenſion very well, and was able to the 1 30th year of his 
age, to do any huſbandman's work, even threſhing of, gern. 


An Inſtrument for draving the. Out: lines , any Object i Per- 
ſpective; by Sir. Chriſt. Wren. Phil. Franſ. No 45. p. 898. 
Fig. 6. Plate V. is a ſmall fight with a ſhort arm B, which 
g may be turned round, and moved up and down the ſmall 
cylinder C D, ſcrewed into the piece ED, at D; this piece ED, 
moving about the center E, the fight may be removed either to- 
wards R or F; EF is a ruler faſtened on to the two rulers GG, 
which together ſerve to keep the ſquare frame 8888 perpen- 
dicular, and by their ſliding through the ſquare holes TT, they 
ſerve to keep the fight either at a greater or leſs diſtance from the 
ſaid frame; the paper OOOO, whereon the picture is to be 
drawn by the pen I, is ſtuck on the frame with a little wax; this 
pen I, is by a ſmall braſs handle U, ſo fixed to the ruler H H, 
that the point I may be kept very firm, ſo as always to touch the 
paper: HH is a ruler, that is always moved horizontally, or 
parallel to itſelf, by means of the ſmall ſtrings a@aabbbb; at 
whoſe end is ſtuck a ſmall pin, whoſe head P is the fight, which 
i; to be moved up and down on the out- lines of any object: The 
contrivance of the ſtrings is this: the two ſtrings'aaa bdb, are 
exactly of an equal length; two ends of them are faſtened into a 
{mall leaden weight QQ, moved in a ſocket on the back- ſide of 
the frame, ſerving exactly to counterpoiſe the ruler H H, being 
of equal weight with it ; the other two extremities are faſtened 
co two ſmall pins H H, after paſſing over the ſmall pullies N, 
n n MM, 


ww nr 236 
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MM, LL, K K; by means of which pullies, if the pen I be taken 
hold of, and moved up and down the paper, the ſtrings moving 
very eaſily, the ruler will always remain in a horizontal poſition. 
The manner of uſing it is this: ſet the inſtrument on a table, 
and fix the ſight A at any height above the table, and at any 
diſtance from the frame SSSS ; then looking through the fight A, 
and holding the pen I in your hand, move the head of the pin P 
up and down the out-lines of the object, and the point I will 
deſcribe on the paper OO QUO, the ſhape of the object ſo traced, 


An Obſervation of Saturn, at Paris; by M. Huygens and M. Pi. 

card. Phil. Tranſ, N® 45. p. 900. X 
AUGUST 17th, 1668, 11 + hours at night, theſe obſervers, 
£4 with a teleſcope of 21 foot, ſaw the planet Saturn, as repre- 
ſented Fig. 7 ; the middle of his globe appearing, both above and 
below, beyond the oval of his Auſæ, which was hardly diſcer- 
nible laſt year: The inclination of. the great diameter of the oval 
to the equator was meaſured ſeveral ways, and found about 90, 
though then it ſhould be no more than 40, according to what Hy- 
gens had affirmed in his ſyſtem of Saturn, viz. that the plane of 
the ring is inclined to that of the ecliptic but 230 30' : But by 
this, and other more exact obſervations, M. Huygens finds, that, 
inſtead of 230 300, the angle of the planes of the ring and ecliptic . 
muſt be about 319: And not only the ſhape that Saturn has at 
preſent, but all thoſe that have been remarked, fince the true 
ones were obſerved, do perfectly agree with the hypotheſis of the 
ring; and particularly that of Zuly, 1664; made and publiſhed 
by S. Campani, wherein the great diameter is double the lels. 
See Fig. 8. Plate V. 


The ordering of Melons ; by M. de la Quintinie. Phil. Tran. 
No 45. p. 901. | 

IHE firſt thing appearing in melons are two united leaves 

or ears (Fig. .) marked 11 ; between theſe two ears ſhoots 

ſome days after, firſt, a leaf, called the firſt leaf or knot, 2 ; and 
out of the ſame part, in a few days more, a ſecond, called the 
ſecond knot, 3; from the middle of the ſtalk of this ſecond knot, 
ſhoots the third knot 4 ; and this third, muſt be cut at the 
place 6, without hurting the branch of the ſecond knot, hence it 
ſhooted ; becauſe from that place, will ſpring a branch, called 
the firſt arm, which will ſend forth, firſt, one knot, then, a ſe- 


Fond, and then, a third; and this third you are to cut in the ſame 


manner, as was ſaid aboye ; and theſe third knots muſt 1 cut 


knot, proceed arms or branches like to the firſt ; and at theſe arms 
the melons are produced ; which will prove good, if the root be 


well nouriſhed in good earth, and cheriſhed by a good hot bed, 


and the ſun ; but let the foot of the melon never pals into the 


dung, and let the earth be watered moderately ; when you obſerve. 


it grow too dry, leaſt the ſhoot ſuffer thereby, M. de la Quins 
linie watered twice or thrice a week in very hot weather, and 


about ſun-ſet ; and he covered his melons with a ſtraw-mat, from 
eleven in the forenoon to two in the afternoon, when the heat of 
the ſun 1s too violent and too quickly conſuming that little moi- 
ſture, which is neceſſary for the root: And when it rained, he . 
covered his melon garden, that too much wet might not hurt his 


fruit, If the root produce too many branches or arms, cut away 


the weakeſt, and leave only three or four of the ſtrongeſt and 
moſt vigorous, and ſuch as have their knots neareſt each other. 


When he tranſplanted his melons from the nurſery- bed, he com- 


monly put two roots together, except he found one very ſtrong, 
and that he planted ſingly, cutting from it neither of the branches 
ſhooting from each fide, 7 7 ; but when he joined two roots to- 
gether, he quite cut away both the branches, that ſhoot from the 
two leaves. The melons being knit, he leaves but two of them 
on each foot, chuſing thoſe that are beſt placed, and next to the 


hrit and principal ſtalk, that is, to the heart of the foot, and he 


leaves none but fair ones; and ſuch as have a ſhort and thick tail; 


the foot alſo of the melon muſt be ſhort, well truſſed, and not far 
diſtant from the ground: Melons of a long ſtem, with the ſtalk 
of the leaf too long and ſlender, are never vigorous and never yield 


good melons: Sometimes it happens, that at the very firſt, there 


ſhoot out between the two ears, two leaves, but this rarely hap - 
pens ; and when it. does, ſuch leaves muſt be reckoned but for 


one knot ; and afterwards, there will ſhoot out a ſecond, then a 


third, Sc. and ſo to 25 or 30, if you cut not in time; and it is at 
the extremity of thoſe diſtant branches, that melons will grow; 
but they cannot be good, becauſe they are ſo far from the place, 


which affords them their nouriſtiment, and their juice is altered 


by the length of its paſſage through the branches, and ſpoiled by 


the ſun ; whereas the foot of the melon being ſhort, and well 


truſſed, there are always leaves covering the branches, and even 


the melons themſelves, till they be near ripe : Too great heat 


parches them too much, and this muſt be guarded againſt ; he 


that is curious muſt every day walk in his melon garden, to cut 


off all the uſeleſs ang hurtful branches ; Between the two ears 
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there ſhoots out one branch more, which ought to be ſaved, if 


. vigorous, but cut, if weak. r 


Otjervations on Vegetables; by Dr. Tonge. Phil. Tran. 
3 No 46. p. 913. | | 
N order to perfect the experiment about ſap, and to diſcoyer 
whether it aſcends in greater or leſs quantities in the pricked 
Circles of the body, than in thoſe between the body and bark; 
firſt let the tree be pierced with an augur, only through the bark, 
and the quantity of ſap it yields in an hour, be exactly meaſured 
and weighed ; then, at the ſame time, let another hole be bored 
into the body of the tree, above an inch an an half deep, and ſo 
round about on every fide of the tree, ſome deeper, and ſome. 
ſhallower, with a good large auger; and one quite through, ſſop- 
ing : From this experiment may be found the difference of the 
ſap, riſing on the north and ſouth ſide, and likewiſe of that which, 
comes from the bark only, and that which aſcends in the more 
internal part of the tree; and the weight of that which iſſues 
from the bark, may be compared with that which iſſues from the 
body: The heart ſap may alſo be drawn apart, by boring a 
ſmaller auger-hole in the middle of a greater, and fitting a long 
pipe into it. 1 4 
The doctor was told by a curious perſon, that the corruption 
of trees depends not ſo much on the ſeaſon of the year, and the 
plenty or ſcarcity of ſap, as on the time of the moon and wind 
and that timber-trees felled when the wind is weſterly, eſpecially 
at the laſt quarter of the moon, will prevent their being worm- 
eaten; and the contrary, when felled in an eaſt-wind, and at any 
time of the moon: And tò cbviate this corruption, it is adviſed, 
that ſuch timber be thrown into water. {8 
Mr., Jay, an ingenious planter, ſuppoſes Midſummer the fitteſt 
time for inoculating, not as he ſays, becauſe the ſap deſcends ; 
but rather, becauſe, it is then moſt plentiful, and begins to be- 
come a jelly. oh 
To make a barren tree bear again ; cheriſh it with dung in 
trenches, and pare and renew the extremities of its longeſt roots, 
and cut off the outmoſt and ſhorteſt, near the body: Hence it 
may ſeem, that ploughing helps fruit trees. a 
Croſs hackings promote fruitfulneſs, cure the Phyllomarita, or 
luxuriancy of leaves, the reaſon of which ſeems to be, that out- 
ward circles and harks feed the wood, and the inner only reach 


to the outmoſt ſprigs of the laſt year, at which the fruit hangs: 


For, ſome trees bear only on this year's ſhoot, and forme W on 
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that of the laſt, and poſſibly, ſome again on the third year's 
ſhoot, and ceaſe bearing, when they ſhoot no new ſprigs: Sea- 
ſonably baring the roots, called Ablaqueation, has probably the 
ſame effect; becauſe it hinders the nouriſhment, | eſpecially, of 
the outer coats, and of bark, leaves, and ſuckers: As ſome ſuckers 
or ſhoots lately ſprung in outward coats, rob the fruit of the juice, 
ſo later roots from the outward parts of the main roots, deprive 
them likewife of their firſt nouriſhment in the earth, and there- 
fore ought to be pruned, as well as ſuckers; every year. 

The beſt way of obtaining the greateſt quantity of ſap in the 
ſhorteſt time from any tree, is not only, to pierce the bark, or 
cut the body with a chiſel almoſt to the pith, but quite through 
all the circles and the inner rind itſelf, on both ſides of the pith, 
leaving only the outmoſt circle, and the bark on the north-eaſt. 
fide unpierced; and this hole is to be boared floping upwards, as 
large as the biggeſt auger you can get, and that alſo through and 
under a large arm near the ground: And in a little time, the 
tree will afford ſap enough to brew with; and with ſome of thoſe. 
ſweet juices, one buſhel of malt will make as good ale, as four 
buſhels with ordinary water: Sycamore yields the beſt, as being 
very ſweet and wholeſom, | PB 2 
In order to preſerve the ſap in the beſt condition for brewing ;. 
what is firſt tapped, muſt be conſtantly expoſed to the ſun in 
glaſſes, or other fit veſſels, till the whole be obtained, elſe it will 
ſoon contract an acidity; and while it is thus expoſed, put into 
it very thin and hard. toaſted rye-bread without being burnt, as 
will ſerve to ferment it; and when it works, take out the bread, 
and bottle the liquor, and uſe waxed corks: If you bake ſage, or 
any other medicinal herbs in ſuch thin rye-paſte, till they become 
very dry, you may expect a very wholeſome drink; if you put a 
few cloves into every glaſs, into which the fap runs from the 
tree, it will keep a twelvemonth : Some propole to perfume the 
bottles with oil of ſulphur. IM 
Spirits of wine ferments the juice of ſome berries, and poſſibly 
may not only preſerve, but heighten the virtue of ſaps; by pour- 
ing a little of it, or ſome oily ſpirit into the bottles. 
Some uſe rye. toaſt, not put in, but hung over it, in ſuch 
quantity, and at ſuch a diſtance, as may. impart a little warmth 
and motion to the ſurface of the liquor. 
Dr. Tonge fermented ſome with ale-barm, which converted 
his fine birch juice into poor ſmall beer. Fare 

Honey will not mix with cyder, though boiled therein, tomake 
mead ; but-in a little time, the cyder lets fall the honey, and it 


becomes ſimple cyder again. Some 
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Some affirm, that a decoction of the tops and leaves of birch in 
the fap, will preſerve i it from ſouring a whole year; and thatany 
ſort of dried: aromatic herbs, as ſage, &c. boiled in beer, will 
keep it as well as hops, ling, heath, broom, or wormwood : And 
ſome uſed bay leaves in their beer and ale. 

Fine light French ANCHE, toaſted, may e be good for 
our faps. Eg, | 


The Communication of the — of obs Taten an thoſe 171 the 
Fruit ; -by Dr. Beale. Phil. Tranſ. Ne 46. p. 919. 


THE doctor had an excellent ſummer-apple, containing 
plenty of very agreeable juice, and of that kind that never 
grows large: the branches were all curled, and full of knots at 
every turning ; and they are apt to grow, if a good knot be fetin 
the ground, as ſoon as it is cut off, eſpecially about Candlemas : 

"F his tree was hollow, and almoſt all the timber extremely rotten, 
from the top of the ſtem to the root; and every fprig, how ſmall 
foever, appeared. cork-coloured, and rotten at the heatt of the 
timber : And ſo it was generally all over the roots; yet the tree 
bore plentifully, with alternate reſts, every ſecond or third year: 
The fruit had ſcarce any core, the kernels were very ſmall, thin, 
and empty ; nevertheleſs, the branches from the knots grew well 
enough ta repleniſh a nurſery : This ſeems to intimate the cor- 
reſpondetice between the pithy part, heart or timber, and the 


ſeeds: And to confirm this, a young tree grew like a ſucker, 


from the only ſound root of the apple-tree : This tree grew 
ſtraiter than others of the fame kind uſually do, owing to the 
fuckers continuing barren for ſome time, till its ſtem was ſtrong 
enough to bear the fruit: But what is to the purpoſe, is, that all 
the fruit of this young tree had full and ſound kernels ; and though 
it was the ſame fruit, growing from the root of the ſame tree, 
yet it feemed not fo tender, delicious, and juicy, as that of the 
old tree, nor was the tree ſo fruitful : It feems that the ſap in 
the old tree was leſs diverted, to ſuſtain'the life of the timber, 
which was now gonſumed, and conſequently wholly appropriated 
for the leaf, hloſſom, and pulp of the fruit. 

Perforated barberry-roots bore berries, that had no ſtones at 
all: And in hollowed apple-trees, the kernels will be very thin, 
mere empty ſkins, and uncapable of growth. 

Some trees are leſs fruitful, and altogether barren, by the ex- 
ceſſive growth and firmneſs of the timber, and they are recovered 
by croſs deep hackings through the bark ; they cleave the roots, and 
put a ſtone into the clefts, that it may not cloſe again too View 

nes 
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a] Vines are obſerved to be leſs fruitful, when they are permitted 
Il to run out into many woody branches. o Sorption, 


To ſhew the affinity between the ſap of the bark, and the 
pulp of the fruit, he made reſts, in the ſummer time, for wa- 
ter, on the body of Kenti/h codlin-trees, and cauſed water 
to be frequently poured into thoſe. cavities z the effect was, 
that the apples grew to an extraordinary bigneſs, and were 
very infipid, and many of them had parts, reſembling very 
much the pulp of lemons: Some he ſuffered to hang on the 
tree, and they became full of ſpots of the colour of cork, or 
like the rottenneſs of an apple. ot, . 


Further Directions and Obſervations on Melons ; by M. de la 
Quintinie. Phil. Tranſ. NO 46. p. 923. 

HEN you have a melon, that comes well knit on a 
branch, you muſt cut away the reſt of that branch, on 
this fide of the fruit, that all the nouriſhment; - that would 
have been diſtributed to the whole branch; may paſs to the 
fruit at the extremity of that branch, obſerving to cover the 
fruit with ſome leaves of the other branches, for its better 
N growth under the ſhade, in thoſe parts where it is very hot. 

| There commonly needs no more than forty days from the 
/ time of melons knitting to that of its maturity. 

For keeping of the ſeed, you muſt take no other than ſuch 
as is found in that part of melons, which lay towards the 
jun: And when you eat melons, you muſt cleanſe well 
the ſeeds, and rub them with a linnen cloth ; then put them 
up in ſome convenient place till ſeed- time. | | 

You are not to eat melons till about 24 hours after ga- 
thering ; and in the mean time put them in a dry place, neither 
too hot nor too cold, and free from ſcents good or bad, 

Let them be gathered, when neither too ripe nor too green; 
which you may know by their yellowiſh colour, and by their 
tail commonly ſplitting, and by their ſmell : A melon ordina- 
rily requires one day from the time of its being ſmitten, or be- 
ginning to ſhew its being ripe by a little yellowneſs, to the 
time of gathering: A melon that ripens too faſt, is never good, 
which proceeds from the poorneſs or ſickneſs of the foot, 
which makes it turn thus fuddenly : The melon muſt be full, 
without any vacuity, which you may diſcover by knocking on 
it, and the pulp muſt be dry, only a little dew iſſuing out of 
it, which ſhould be of a very red colour. Be not ſo ſolicitous 


tor big melons as for good ones: great melons _ * 
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had, either by ſowing ſeeds of the great kinds, or by much 
watering others, in which laſt, great care and diſcretion is to be 
uſed : Lou may judge of the neceſſity of watering by the. vi 
gour required in the foot and leaves, without which the fri 


cannot be good for want of proper nouriſhment. 


The Laws of Motion; by M. Huygens. Tranſlated from tt» 
Latin. Phil. Tranſ. N® 46. p. 925. 

O ME members of the Royal Society, being very earneſt 

that the laws of motion, which had been ſeveral times 

ſtarted among them, but often interrupted, and never ſufh- 


; ciently diſcuſſed, might at length be brought to a cloſe exa- 


mination; that illuſtrious body therefore reſolved, that ſuch of 
their members, as applied themiſelves to this ſubject, ſhould be 
deſired, to produce their- thoughts and diſcoveries, and likewiſe 
to bring into one view what thoſe excellent men, Galileo, 
Des Cartes, Honoratus Fabri, Joachimus Jungius, Borelli, aud 
others had invented; that by this means, upon comparirg 
their ſeveral ſentiments, that theory might be adopted, which 
would be found to agree beſt with obſervations and expe- 
riments, carefully made and often repeated, 

Upon this, M. Huygens, Dr. Wallis, and Sir Chrilipher Wren, 
members of the Society, were animated to finiſh and complete 
their ſeveral hypotheſes and laws of motion, in forming of 
which, they had ſpent ſome time : And in a few weeks after, 
theſe excellent perſons . tranſmitted to the Royal Society elegant 
abſtracts of their theories, deſiring the ſentiments of that lu- 
ſtrious body: Dr. Wallis was the firſt, who in a letter dated 
November 15th, and read before the Society the 29th, 1668, 
had communicated his principles of eſtimating the motion of 
bodies: Sir Chriſtopher Mren, in a little time after, vis, 17th 
of December of the ſame year, imparted to the Society, his 
laws about the colliſion of bodies; and the Society ordered, 
after firſt obtaining the permiſſion of the authors, to publiſh 
theſe diſcoveries, that they might be more conveniently com- 
municated and more fully diſcuſſed. In the mean ume, biz. 
on the 4th of the enſuing January, Mr. Oldenburg had a letier 
from M. Huygens dated Fan. 5. N. S. containing the firſt four 
rules concerning the motion of bodies after mutual impulſe, 
together with their demonſtration. The ſame day on which 
Mr. Oldenburg received M. Higgens letter, he ſent in return a 
copy of Sir Chrifi, [/ren's theory, without opening M. 1 

which, 
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which, on account of its bulk and that gentleman's fortner 
promiſes, he ſuſpected to contain ſomething on the ſame ar- 
gument, till he ſhould have an opportunity of waiting on the 
honourable lord viſcount Brounker prefident of the Society : 
After which, and on comparing the rules of both, the Society 
found a ſurpriſing coincidence, which made them more inclin- 
able to a publication of them ; and nothing more ſeemed to be 
wanting but M. Huygen's conſent, without which, it was not 
thought proper to publiſh his diſcoveries, eſpecially as they 
were not then entire: In the mean time it was ordered, that 
they ſhould be laid up in the public archives of the Royal So- 
ciety, and at the ſame time that thanks be returned to the au- 
thor for his frankneſs in communicating them ; -and on the 4th 


of Feb. following he was earneſtly intreated to publiſh - his 


theory, either at Paris in the journal Des Scavans, or at London 
in the Philoſophical Tranſattions; and in a little time after 
this, Mr. Oldenburg had a ſecond letter from M. Huygens apr 
proving Sir Chriſtopher Mren's theory, without making any 
mention of the publication of his own either at Paris or Lon- 
don : Whereby it appears, that M. Huygens was wanting to him» 
ſelf in diſpatching that publication, but he alſo by bis putting 
it off, gave occaſion to Sir Chriſtapher Wren, who by the ſaga- 
city of his own genius had made the very ſame diſcoveries, to 
claim a juſt. title to ſome ſhare of glory therein; ſeeing, it is 


plain, that neither of them had known any. ſhing of each gther's 


theories, before they were laid before. the Society, but that 
both of them by the fecundity of their own genius gave birth 
to this beautiful offspring. It is true that M. Huygens, when he 
was at London ſome. years ago, reſolved ſome of thoſe caſes 
about motion, that were propoſed to him; by which it. plainly 
appears, that he was then maſter of thoſe rules, whereby he 
gave thoſe ſolutions. ; but he himſelf muſt own that he did not 
communicate the leaſt hint of his theory to any Engli/bman, 
tho" he was often ſolicited to it, till very lately. After having 
ſaid ſo much in favour of truth and juſtice, we ſhall now pre- 
ſent the reader with M. Huygens's rules. | | 

Rules concerning the motion of bodies after mutual impulle, 

I. If a hard body ſhould ftrike againſt another equal and 
hard body at reſt, after contact the former will reſt, and che latter 
acquire a velocity equal to that of the moving body. 5 

2. But if that other equal body be likewiſe in motion, and 
moving in the ſame direction, after contact, they will move with 
reciprocal velocities. | WS 
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A. body however great is moved by a body owes {mall, 


impelled with any velocity whatſoever. 
4. A general rule for determining the motion of band bodies 


ariſing from their direct impulſe. £ 
Let A and B, fig. 2. Pl. VI. be two bodies, and let A be moved 

with the velocity D, and B meet it, or move with the- yelo- 
city B D towards the ſame part ; or laſtly, let it be at reſt, that 
is, let in this caſe, the point D coincide with B ; dividing the 
line A B in C, the centre of gravity of the bodies A and B; let 
CE be taken equal to CD. I ſay E A will have the velocity of 
the body A after the ſtroke ; and E B of the body B; and both 
will move towards that part, which the order of the points 
E A, E B do ſhow : But if E coincide either with A or B, the 
bodies A and B will remain at reſt. | 
F. The quantity of motion of two bodies may be either en 
creaſed or Gimminiſhed by their ſhock ; but the ſame quantity, 
towards the ſame Part, remains, after ſubſtracting the quantity 
of the contrary motion. 
6. The ſum of the products ariſing from multiplying the 
maſs of any hard body into the fquare of its velocity, is the 
ſame both before and after the ſtroke. 
7. A hard body at reſt will receive a greater coanthy of 
motion from another hard body, either greater or leſs than 
itfelf, dy the interpoſition of any third body, of a mean 

quantity, than if it was immediately ſtruck by the body itſelf; 
and if the interpoſing body be a mean proportional between 
the other two, its action upon the quieſcent body wilt be the 


greateſt of all. 
In all theſe caſes, the author, as he himſelf ſuggeſts, confi- 


ders the bodies as homogeneous,” or of the ſame matter; or pol- 
ftbly he means, that their maſs is to be eſtimated by their 
weight. He moreover ſubjoins that he has obſerved a furpri- 
fing hay of nature, which he can demonſlrate in ſpherical bodies, 
and which ſeems to hold univerſally in all others either hard or 
ſoft, either directly or obliquely impinging, v:z. that the com- 
mon centre of gravity of two, three or more bodies always 
moves equally towards the ſame part in a ſtraight line both be- 


fore and after the ſtroke. 


Of the. Reſolution of Equations in Numbers; by Mr, Collins 
Phil. Tranſ. NO 46. p. 929. 


HIS is part of a narrative formerly made by Mr. Colin, 
- on | ſome late improvements of algebra in England, 


— it was alledged that none were made fince D# 
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Cartes time. And therefore he ſays, it was obſerved by many 
in England, that if, in any adfected equation, a ſeries or rank 
of roots be aſſumed in an arithmetical progreſſion, the abſolute 
numbers or reſolyends, as to their firſt, ſecond or third differen- 
ces, c. proceed like the pure powers of an arithmetical pro- 
greſſion, of the ſame degree with the higheſt power, or firſt 
term of the equation, e. gr. in this equation 4 — 34 ＋ 44 


=N I, dif, 2. dif. 3. dif. 
10 Ithen N, or the) 7400 218 
9 { abſolute num- (522 10 . 
182 8 Obers or reſol- 235 1 8 42 of 
7 (ends, will be \22 >| 36 
6 found to be 713 9* | 


The third differences of theſe reſolvends are equal as in the 
cubes of an arithmetical progreſſion. 

In order to find the habitude or relation theſe differences 
have to the coefficient of the equation, it is beſt to begin with an 
unit, 

If, in any arithmetical progreſſion, you multiply —_ 
pairs, the reſult will be a rank of numbers, whoſe ſecond dit- 
ferences are equal ; and if by ternaries, the third differences 
will be equal: And how to find the greateſt product, contained 
under any given numbers of any arithmetical progreſſion, is 
ſhown by M. Paſcal in his Triangle Arithmetique, where he 
applies it to the extraction of the roots of ſimple powers. 

It is plain, that this ſeries may be eaſily carried on by addi- 
tion, till you have a reſolvend, either equal, greater, or leſs, 
than that propoſed. 

When you have a Majus and Minus, you may interpolate as 
many more terms in the arithmetical progreſſion as you pleaſe, 
that is, ſubdivide the common difference, and render it leſs ; 
and then find the reſolvends, which are eaſily had from the 
powers and their co-efficients, being ſuppoſed known ; and they 
may be likewiſe readily obtained from a table of ſquares and 
Cubes, &c, by this means you may have divers figures of the 
root; and then the general method of Vieta and Harriot be- 
comes more eaſy, and after a figure is aſſumed for the root, by 
means of the ſubſequent dividend and diviſor, it may be certain- 
ly known, whether it was taken too great or too little. | 

After one root is obtained, the methods of Huddenius an 


Others will depreſs the equations, till all of them are had. 
2 
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Mr. Collins conſidering that the conic ſections may be pro- 
jected from leſſer circles of the Sphere, and thereby eaſily de- 
ſcribed by points, and that by their interſections ſome ſpheric 
problem is determined ; accordingly he found that this follow- 
ing problem, according to the various ſituation of the eye, and 
of the projecting plane, would take in all caſes. 

The diſtances of an unknown ſtar are given from two ſtars 
of known declination and right aſcenſion ; the declination and 
right aſcenſion of the unknown ſtar is required. 

And he obſerves, that admitting the mechanical diviſion of 


the cirumference of a circle into any number of equal parts, 


or which is the ſame, the uſe of a line of chords, that this 
problem, wherever the eye is placed, may be reſol ved by 
plain geometry, and yet the eye be fo ſituated, as to deter- 
mine it by the interſections of conic ſections; conſequently, 
theſe points of interſection, the ſpecies and poſition of the fi- 
gures being given, may be found without deſcribing any more 
points than thoſe ſought ; and the lengths of ordinates falling 
thence on the axes of either figure be calculated by mixt tri- 
gonometry ; and hence likewiſe, the roots of all cubic and di- 
quadratic equations be found by trigonometry : For having, 
from the meſolabe of Siu, the ſcheme that finds theſe roots, 
it will then be required to fit thoſe ſections into cones, which 
have their vertex either in the center or an aſligned point of the 
ſurface of the ſphere, and proceed to the ſolution of the pro- 
blem; and how to fit in thoſe ſections, ſee the 7 Books of Apul- 
fonius, Mydorgins, the third volume of Des Cartes's letters, Le1- 
taudi geometria prattica, Anderſonii exercitat. geometricæ. 

As to the problem itſelf, it is determined on the ſphere by the 
interſections of the two lefler circles of diſtance, whoſe poles are 
the known ſtars: And this problem is reſolved geometrically ſe- 
veral ways. 

1. By plain geometry; ſuppoſing a plane to touch the ſphere 
at the north pole; if the eye be in the ſouth, projecting thoſe 
Circles on the ſaid plane, they are ſtill circles, by reaſon of the 
ſub-contrary ſections of the viſual cones, whole centers fall in 
the ſides of the right-lined angle, made by the projected me- 


ridians, that paſs thro* the known ſtars; and thus the problem 


is eaſily ſolved. 
2. By conic geometry; in one caſe, it may be done, by 
placing the eye at the centre of the ſphere, and projecting 3s 


above; viz. when the longer axes of the figures, being produ- 


ced, meet above the vertex: Here the problem is determine 
J 
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by the interſections of two conic ſections, of which, a circle can- 
not be one, unleſs its centre be in the axis of the other figure: 
And in this ſecond caſe, theſe points of interſections fall in the 
ſame right line, or projected meridian, they did before, but at a 
greater diſtance from the pole; for, in the former ſuppoſition, 
the polar diſtance was meaſured by a right line, that was the 
double tangent of half the arch; and here, it is the tangent of 


the whole arch: Hence it is evident, how one projection may 


beget another, yea, infinite pthers, by altering the ſcale; and how 
the leſſer circles in the ſtereographic projection, help to defcribe 


the conic ſections in the gnomonic one; but, to reduce the matter 


to one common radius, if we ſuppoſe two equal ſpheres, and ſo 
poſited about the ſame axis, that the pole of the one ſhall paſs 
through the center of the other, together with the plane, and that 
a leſſer circle have the ſame poſition in both; then, if the eye be 
at the ſouth pole of the one, it is at the centre of the other; and 
any projected meridian drawn from the projected pole paſs thro? 
the projections of theſe leſſer circles; the diſtances of the points 
of interſection, are the tangents of the half, and of the whole 
arch of the meridian ſo interſected: But as to the points of 
interſection, which determine the problem, they may be ſound 
by a gnomic and ſtereographic method of meaſuring and ſetting 
off the fides and angles of ſpherical triangles, and which is ne- 
ceſſary in what follows. 

3. If the problem is to be formed by mixt geometry, as by 
a circle, and either a parabola, hyperbola, or ellipſis, the circle 
may be conceived to be the ſub-contrary ſection of a cone, pro- 
jected by the eye at the ſouth pole, and any of the other ſec- 
tions by the eye at the centre of the ſphere. 

4. It, by any of the conic ſections, however poſited ; the 
projecting plane may remain the ſame ; but the eye muſt be in 
tome other part of the ſurface of the ſphere, and not in the axis, 


MV. Huygen's Inſtruftions, for finding the Longitude with Pen- 
dulum Watches. Phil. Tranſ. Ne 47. p. 937. 


T H ES E directions were firſt publiſhed by M. Huygens and 


afterwards altered, or rather enlarged by two eminent mem- 


bers of the Royal Society. f 

I. Such as intend to uſe pendulum- watches at ſea, muſt be 
provided with two at leaſt, that if one of them ſhould fail, by 
chance, neglect, or ſhould by length of time become foul, the 
other may always remain in motion. 


2, They 


* 
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2. They muft underſtand the internal parts of the watches, 
the manner of 8 them up, and how to ſet the hands; the 
dena ey and ſeconds being given. 

be watches on ſhip-board are to be hung in a cloſe place, 
and 7 phos they may be freeſt from moiſture or duſt, and out of 
ws er of bein diſordered by knocking or touching. 

Before the watches be brought on ſhjp-board, it is conve· 
* 1 be adjuſted to a mean day, their uſe being then moſt 
eaſy : Yet, notwithſtanding that, they may be uſed at ſea with 
equal certainty, provided you know, how much they go too faſt 
or too flow in 24 hours. 

5. To adjuſt the watches, obſerve, that the ſun or the earth 
revolves in the ecliptic in about 365 days, 5 hours, 49 minutes; 
and that thoſe days, reckoning from noon to noon, are of different 
lengths: Now, between the longeſt and ſhorteſt of thoſe days, 
a day may be taken of ſuch a length, as that 365 days, 5 hours, 
49 minutes, may be equal to that revolution; and this is called 
the equal or mean day, according to which the watches are to be 
adjuſted ; and therefore, the hour and minute ſhewn by the 
watches, tho they be perfectly juſt and equal, muſt needs differ 
almoſt continually, from thoſe ſhewn by t ſun, or ſuch as are 


reckoned by his motion : But this difference is regular, and is 


otherwiſe called the equation ; and the following table is an eſti» 
mation thereof, 


5 Fan. | Feb. | March | April June 
m. ſec. m. ſec. m. ſec. m. ſec. m. ſec. m. ſec. 
1166 1000 04 46/14 23019 25116, 24 
2] 5 47% 2] 5 03014 3919 28016 13 
305 2410 4/5 21114 5519 2976 ol 
445 02] 0' 8| 5 39115. 1019 29115; 49 

| 54 4710, 12) 5 57115, 25119, 29/15. g7 
| 4 210 16|6 1515 39019 281g. 2. 
7] 4 ozfo 21|6 3315 53119, 126/15, x1 
81 3 44% 26] 6 51016 '\O7|19 24/14 58 
993 27] 0. 32] 7 09116 21/19 21114 45 

10] 3 1100. 400 7 27116. 34119 18|14 | 22 

11]2 55] 0 48] 7 45116 479 15|14 19 

12]2 39] © 57] 8 03116 59019 11/14 | o6 

132 23] 1 06] 8 22117, 11019 %ig 5g 

14] 2 O 1 16] 8 47/7 22019 02013 ac 

15] 1 521, 26] 9 elt7 33118 57113 27 

16 1 380 37] 9 2217 43118 57/13 15 

17161 250 1 49] 9 4817 53/18 45/13 og 

1801 13] 2 2/10 18 03018 39012 52 

1991 022 15[lo 2118 13018 33/12 41 

200 510 2 28110 4018 23018 26012 30 

2110 41/2 42/10 49118 3218 18012 19 

220 322 56011 18118 39018 10/12 ot 

23] 0 243 11/11 37118 46018 01011 58 

2440 18] 3 26011 56118 (53117 61/01 48 

2300 13] 3 41112 15118 59/½% 411 38 

260 93 56/12 34/19 04117 3011 28 

270 6/4. 1212 530/19 097 19 18 

2800 34 2913 12019 14% 0811 0 

2910 1 13 31019 18016 571 oe 

300 0 © 113 4919 22016 460/10 52 

3110 o 14 oo} 116 H 
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E Fuly | Auguſt | Sept. | Oftober | Nov. | Dec. 
Thar? | 1 
im. ſec. m. ſec.ſ m. ſec. m. ſec. m. ſec.|m. ſec. 
11610 . 45]j11 719 41/29 16031 13/21 14 
1200 38011 16020 01029 30031 04020 44 
1310 3101 25120 22129 4330 52120 14 
410 25111 36020 4329 5630 43119 44 
510 1911 48021 04030 0930 32019 14 
610 13112 ozſ2t 2530 22030 20018 44 
1710 0%2 1421 47/30 3430 08018 14 
810 0212 28022 0930 45/29 55117 44 
99 58/12 42022 3130 5529 40017 14 
109 54/12 57/22 52031 04029 23016 44 
11119 3113 12023 13031 1229 06016 14 
1249 49013 27123 33031 19128 48015 44 
139 47113 433 530371 26ſ½8 30015 14 
114] 9 46013 59/4 13121 32028 11/14 43 
1509 46114 164 33/31 3807 51/14 15 
169 46114 33/24 53ʃ(31 4327 30013 41 
I7] 9 4714 5025 13031 4727 0813 10 
18] 9 4915 08/5 3312: 5026 45/12 40 
199 532018 26125 52031 530/26 242012 10 
20] 9 56| 5 45129 11/31 55125 58011 40 
21010 ocji6 0426 30031 55|25 34/11 10 
2210 o4[16 23/26 49031 5525 10010 40 
2310 08/16 4227 8031 55/24 45/10 10 
24j10 13/17 01427 26031 54|24 2009 41 
2310 18017 2127 43/31 52123 55| 9 13 
26010 23117 41]28 ooſ31 50,23 go| 8 45 
2710 28018 11128 16031 47 23 o4| 8 17 
28110 34/18 21028 32/21 43 22 38] 7 50 
29110 41118 41128: 4721 37,22 11] 7 23 
30[10 4919 0129 o2[3t 30 21 43| 6 58 
Zinne 58119 21] 31 22 6 34 


| 
| 
| 
{ 
{ 
| 
| 
( 
l 
f 
k 
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By this table, you may always know what o Clock it is by the 
ſun preciſely, and conſequently whether the watches have been 
ſet to the juſt meaſure of the mean Gays or not; and it is to be 
uſed thus: When you firſt ſet your Watch by the ſun, ſubſtract 
from the time obſerved by the ſun, the equation anſwering to 
that day of the month in the table, and ſet the watches to the re- 
maining hours, minutes and ſeconds; that is, the watches are to 
be ſet ſo much flower, than the time of the ſun, as is the equa- 
tion of that day; ſo that the equation of the day, added to the 
time by the watch, is the true time by the ſun: And if you 
would know by the watch the time by the ſun, add to the time 
of the watch the equation of that day, and the ſum 1s the time by 
the ſun, if the watch has been well adjufted ; for doing of which, 
take the following method ; draw a meridian line on a floor, then 
hang two plummetsby two ſmall threads or wires, directly over 
that meridian, at about two foot from each other; when the 
middle of the ſan, the eye being fo placed as to bring the two 
threads into one line, appears to be exactly in the meridian, for 
the better and more ſecure viewing of which, you muſt be pro- 
vided with a glaſs of a dark colour, or a little blacked with the 
ſmoak of a candle, then fet the watch immediately, not preciſely 
to the hour of 12, but by ſo much leſs, as is the equation of that 
day by the table; e. gr. if it were the 12th of March, the 
equation of that day being by the table, 8 min. 3 ſec. ſubſtract 
theſe from 12, and the remainder will be 11 hours 517 57”, to 
which you are to adjuſt the index of your watch: Then after 
ſome days obſerve again in the fame manner, and likewiſe” note 
the hour, min. and ſec. of the watch, to which you are to add 
the equations of theſe days; and if the ſum be juſt 12 hours, the 
watch is truly adjuſted ; but if it differs, divide the min. and ſec. 
of that difference by the number of the days between the two ob- 
ſervations, that you may have the daily difference: Suppoſe this 
ſecond obſervation were made the 20 of March, viz. 8 days 
after the firſt, and obſerving the middle of the ſun in the meri- 
dan in the fame line with the two threads, the watch points 11 h. 
51' 77 the equation of the 20th of March by the table is 10! 40%, 
which added to the time of the watch, gives 12 h. 1' 47!, If it 
had beea juſt 12 hours, the watch had been well adjufted, but 
being 11 479 over 12, it has gone ſo much too faſt in 8 days: 
And theſe 10 47” or 107” being divided by 8, there comes 13+ 
for the difference of every 24 hours; which difference being 
known, if you want opportunity, or have no mind to take the 
trouble of adjuſting the watch, obſerve only the daily difference, 

Vet. . A a and 
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and regulate yourſelf accordingly ; but if you would adjuſt it 
better, remove the leſs weight of the pendulum a little down- 
wards, which will make it go flower, and then obſerve a-new by 
the ſun, as before: If it had gone too ſlow remove the ſame 
weight ſomewhat upwards. And this is of ſuch importance in 
finding longitude, that if not regarded, you may in the ſpace of -' 
three months miſreckon upwards of ſeven deg. and yet without 
any fault in the watches, which under the Tropics will amount 
to upwards of 400 Engliſb miles. Having ſhewn how watches 
may be adjuſted on land, or how their daily difference may be 
known; next follows how the ſame- may be done, when a veſſel 
rides at anchor, 1t being hardly practicable, when under fail: 
In the morning, when the ſun is half above the horizon, obſerve 
the time by the watch, if it be going, if not, ſet it a going, and 
put the indexes at what hour, minute and ſecond you pleaſe: 
And let them go till ſun-fet, and when the bedy of the ſun is 
Juſt half below the horizon, obſerve the time by the watch; and 
reckon how many hours, &:. are paſſed by the watch between 
the two obſervations z which is done by adding to the evening 
obſervation the hours, &:. that the morning obſervation wanted 
of 12, or 24, providing the hour hand has in the mean time 
paſſed that hour once or twice; otherwiſe, the difference only 
gives the time; then take the half of that number, and add it 
to the hours, &c. of the morning obſervation, and you will have 
the hours, &c. which the watch did ſhew, when the ſun was 
in the ſouth, to which add the equation of that day in the 
table, and obſerve the ſum : Again, . ſome days after this, the 
more days the better, make the very ſame obſervations, and if 
the hour of this laſt day be the ſame with that of the former 
obſervation, the watch is well adjuſted, but if more or fewer, 
the difference divided by the time elapſed between the two ob- 
ſervations, will give the daily difference : Inſtead of the ſun's 
riſing and ſetting you may take two altitudes, before and after 
noon, and noting the time by the watches at both obſervations, 
proceed as above; in either of theſe methods there may be ſome 
error ariſing from the ſun's refraction, which is inconſiderable, 
and therefore may be neglected, 

6. By theſe watches to find the longitude of any place at ſea, 
give each of them a name or mark, as A, B, C; and before you 
fail, adjuſt them to the time obſerved by the ſun in the place, 
where you are, and whence you are ſailing, allowing for the 
equation of the day, you make your obſervations on; which day 


you ate to note, if the watches be not well adjuſted, otherwiſe it 
h is 
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is not neceſſary : Then after you are at ſea, if you want the 
longitude of the place, where you are, that is, how many de- 
grees the meridian of that place is more eaſterly or weſterly, than 
that of the place where you ſet the watches; obſerve by the ſun 
or ſtars as preciſely as poſſible, the time of the day, and note at 
the ſame time, the hour, &c. by the watches, which time, if 
the watches be not ſet to the right meaſure, is to be adjuſted by 
the daily known difference, and to the time by the watch add the 
equation of that day, which gives the hour of the day by the 
ſun, at the place where the watches were ſet; and if it be the 
ſame with that obſerved where you are, then the two places are 
under the ſame meridian, but if either greater or leſs, you are 
more eaſterly or weſterly ; and reckoning for every hour, 150 
of longitude, and for every minute, 15! or + of a degree, you 
will then know how many degrees, minutes, &c. the meridians 
differ from each other; e. gr. ſuppoſe the watches A, B, C, were 
ſet at the place, whence you failed, on the 20th of Feb. from the 
time by the Sun, deduCting the equation of that day, viz. 2/. 28”., 
and ſuppoſing watch A be rightly - adjuſted, but that B goes 
every day 7” too flow, and C 12“ too faſt : Some days after, 
ſuppoſe the 5th of May, if you would know the longitude of the 
place where you are at ſea, and you obſerve the h. m. ſec. 
time of the day there, tobe — — — — 5, 18, 10 
And you find the watch A point at — — 2, 6, 0 
But the watch B, at: — 1, 57, 22 
Going to flow by 7“ every day, which in 74% 90 8 
days, vix. from Feb. 20th to May 5th, is — 
Which being added to its own time, gives the 
ſame with that of the watch A, iE. — 8 
And you find the watch C point at — — 2, 20, 48 
Going 12” too faſt every day, which makes 
in 74 days, — 9 . I4» 48 
Which ſubducted from its own time, gives 2, 6, © 
The time of the day by the watches, being 2, 6, © 
Add to it the equation of May the 5th. — o, 19, 29 
And fo you have for the time of theday atthe C 
place where the. watches were ſet.— 
But the time obſerved being — — 5, 18, 10 
Exceeds this by — — — 2, 52, 41 
Wherefore the meridian of the place, where; | 
you are May the 5th, is more eaſterly than the 4, $23" 4 
place where the watches were ſet. — | 
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Which being reduced to degrees, reckonin c N TE 
15 for an 5 comes to . — . 435 W 
It is true that from the ſame reckoning it may de concluded, 
that you are 180 deg. more eaſterly ; which happens, becauſe the 
hour index goes round in 12 hours; but the difference is ſo great, 
that one cannot be deceived in it; elle the watch might be ſo 
made, that the index ſhall go round once in 24 hours. 

7. To find the time of the day at ſea; this has been ſhown 
above to be neceſſary in finding the longitude, and that time is to 
be obſerved as preciſely as poſſible; for every minute of time you 
milreckon,. cauſes an error of g of a degree in longitude, which; 
near the equator, amounts to above 15 Eng/t/h miles, but lets 
elſe where: Wherefore to find the time of the day with certainty; 
you mult not truſt to the obſervation of the ſun's greateſt altis 
tude; thence to conclude that it is juſt noon, or that the ſun is in 
the ſouth, unleſs between the Tropics you have him juſt in- the 
zenith ; forthe ſun being near the meridian, continues for ſome 
time, without any ſenſible alteration of his altitude; much leſs 
are you to rely on fea compaſſes, for finding the preciſe time of 
noon; nor are aſtronomical rings or other ſorts of ſun-dials exact 
enough for ſhowing the time to minutes and ſeconds zz but the 
beſt way, is to obſerve the ſun's altitude, when he is in the eaſt 
or weit, for there, his altitude changes in a little time more-ſeft» 
fibly ; j * thus from the height of the pole and ſun's declination, 
the hour may be calculated; but becauſe this calculation is ſome- 
what troubleſome, and — may de errors in taking the ſuns al- 
titude, here follows an eaſter method, without knowing the 
height of the pole, or the ſun's declination, or the uſe of. any 
aſtronomical inſtruments: Nor can the refractions of the ſun or 
ſtars cauſe any conſiderable error; the morning refraction differ- 
ing little or nothing from the eyening of one and the ſame ay, 
and eſpecially at ſea, 

8. To find the longitude at ſea by obſerving the ſun's riſing 
and ſetting, and the time by the watches; at the riſing and ſet- 
ting of the ſun, when half above the horizon, obſerve the time 
of the day by the watches; and tho? you have in the mean time 
failed on, it is not conſiderable; then reckon by the watches th 


time elapſed between the obſervations, and add the half thereof, 


to the time of the riſing, and you will have the time by the 
watches, when the ſun was at ſouth ; to which add the equation 
of the day by the table; and if the ſun be 12 hours, then was 
the ſhip at noon under the ſame meridian with the place where 
the watches were ſet by the ſun ; but if the ſum exceed 12, - 

e 
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the was at noon under a more weſterly meridian, and if leſs, 
than under a more eaſterly meridian ; and that, by as many 15 
degrees as that ſum exceeds or falls ſhort of 12: Suppoſe 
4. gr. that the watches A and B. as before, were ſet with the 
ſun, at the place, whenee you failed, Feb. 20th deducting the 
equation of that day, viz. 2 20%, the wateh A being adjuſted, 
and B going too flow by 7“ a day; and deſiring to know the 
ſongitude of the place, where you are May 22d, you obſerve in the 
morning the ſun half abeye the horizon, when h. m. ſec. 
the watch points at —— ? — 2, 30, 10. 
And in the evening, the ſun being half below the | 
horizon, when the watch points at — — 33 -* 40. 
Tofind the time elapſed between them ſubſtract- 8 EY 
ing the time of the riſing -—— — 2, 30, 10. 
From —— —x won — — T2, oo, co. 
There remains ? ? — , 29, JO, 
Adding thereto the time of the ſetting— 3, 8, 40. 
Lou have for the time elapſed between the 4 
obſervations ——— — — 12, 38, 30. 
Whereof the half — — — — — — 6, 109, 15. 
Being added to the time of riſing — — — 2, 30, IO 
You have the time by the watch A, when the 5 
ſun was in the ſouth — — — — - 8, 49, 25. 
And after the ſame manner you are to ſeek the as 
time by the watch B, when the ſun-was in the. | 
ſouth, which ſuppoſe — — — — g., 
But this watch going 7” a day too flow it 
falls ſhort in 9x days, viz, from Feb. 20th | 
to May 22d — — — — — — — — co, 10, 37. 
Which therefore added to the ſaid time gives 8, 49, 25. 
That is, the ſame time given by the watch A; 
now adding to this time of the watches, the 
equation of May 22d, you have — — 9, 7, 35. 
Which is the ſame time of the day, with that of the place where 
the watches were adjuſted, and whence the ſhip failed. 
| | 2: * he 
The difference is —— —— —— — 2, 52, 25, 
Wherefore this laſt meridian is by ſo much © y 
more eaſterly than the firſt; which being 
reduced to degrees, make —— ——-—— 43, 6, 15. 
It is manifeſt, that by this method, you find exactly enough, 
che longitude of the place, where you were at noon, or the time 
of the ſun's being in the ſouth: Which, tho? it differ from the 
| . longi- 
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longitude of the place, where you are at obſerving, the ſun's ſet- 
ting, yet you may eſtimate near enough, how much you, have 
advanced, or changed the longitude in thoſe ſew hours, by the 
log-line, or other ordinary methods of reckoning the ſhip's way, 
or which is ſureſt, by the degrees paſſed in 24 hours, by a for- 
mer day's obſervation. ＋ ar; 
- You may likewiſe, inflead of obſerving the ſun” 8 riſing and 
ſetting, obierve the letting firſt, and then next morning the ri- 
ſing; at both times marking the time by the watches, and thence 
find, as above, the longitude of the ſhip's place at midnight. 

In fine, you may alſo, inſtead of the riſing and ſetting ſun, 


obſerve before and after noon two equal altitudes of the ſun, 


noting the time by the watches, and reckoning, as above; yet it 
is. to be obſerved, that the ſun's altitudes are beſt taken, when he 
is about eaſt or weſt: But note, that in failing north or ſouth, 
you take not the obſervations at the ſun's riſing and letting, UE 
when he is due eaſt and weſt. 

9. But you may put the rule here: preſcribed in practice, by 
taking two equal altitudes of ſome known ſtar, that riſes high 
above the horizon; for you will thence according to the, rule, 
know, by the watches, at what time the. ſtar has been in the 
fouth ; and fo knowing the right aſcenſion: of that ſtar, as; alſo 
that of the ſun, you may thence eafily calculate, what. time it 
then was; which compared with the time by the watches, will 
give the longitude of the place, where you Were, when 908 had 
the ſtar i in the meridian. | 
10. If the watches, that have gone exatly for a while: ſhould 


| happen to differ; in that caſe, it will be beſt to reckon by that, 
which goes faſteſt; unleſs you perceive any apparent cauſe, why 


it goes too faſt ; ſeeing it is not ſo ealy for theſe pendulum 
watches to move fafter thay at firſt, as it is to go ſlower z for the 
wire, on which the pendulum hangs, may perhaps by the violent 
agitation of the ſhip, come to ſtretch a little, but it cannot grow 
ſorter; and the bob of the pendulum war perhaps ſlip 6own- 
wards, but cannot get up higher. | 

11. When you get ſight of any known country, iſland, or coaſt, 
take the longitude thereof as exactly as poſlible, by the rules 
here preſcribed : That, thereby, you may correct the ſea- maps; 
and that you may know how far you have ſailed from any place, 
either eaſt or weſt: And if by any accident, the watches ſhould 
ſtop, you may at any place, whole longitude is exactly known, 
ſet them a going again, and adjuſt them there by the ſun, and 
ſo reckon the longitudes from that meridian,” 
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12. If all the watches ſhould happen to ſtop at ſea, you muſt, 

as ſoon as poſlible, ſet them a-going again, that you may know, 
how much you advance from that place, either eaſtward of weſt- 
ward, which is of no ſmall importance; ſince for want of this 
knowledge, you are ſometimes, by the force of currents, carried 
away, that tho' you fail before the wind, yet you are driven 


=» 


a-ſtern, of which there are many inſtances, | 
An Account of two Parhelia*s in Hungary; by Dr. Edw. Brown, 
| Phil. Tranſ. NO 47. p. 953. —4 


HIS account was communicated to Dr. Brown, by one 
father Michael, a learned jeſuit, at Presburg. Jan. 30, 
1669, N. 8. About one o'clock in the afternoon, two parhelia's, 
or mock- ſuns, were ſeen over the city of Caſſovia, in Hungary ; 
there was one on each ſide of the ſun, and ſo reſplendent, that 
the naked eye could not bear their brightneſs ; the leſſer began 
to decay before the other, and then that other grew bigger, and 
laſted near two hours, projecting very long rays: On that fide, 
next, the ſun, they. were tinged with a pale yellow, the other 
parts being ſomewhat obſcure, . At the ſame time, ſeveral rain- 
bows were ſeen, together with the ſegment of a great white circle, 
that laſted very long, : paſſing thro' the two parhelia's and the 
ſun; and all this at a time, when the air was almoſt free from 
clouds, tho” here and there ſome thin ones were ſcattered. 


Conferences held at Paris in the Royal Academy, Yor the Im- 
provements of the Arts of” Painting and Sculpture, Phil. 
Tranſ. ibid. 111 | 


HESE conferences. are held once a month by ſeveral able 
maſters, who make reflections and obſervations upon the 

moſt curious pieces in his moſt chriſtian majeſty's cabinet, the 
founder of that academy. M. Colbert, whoſe peculiar care it was 
to make arts flouriſh in France, making a viſit to them, and 
having received an account of what was done at their meetings, 
expreſſed himſelf thus, that as it was neceſſary for the teaching 
of arts, to join examples with precepts ; fo he thought it proper, 
that from time to time, the works of the moſt excellent painters 
ſhould be examined, and ſuch obſervations made of them as 
would inform others, wherein the perfections of a picture con- 
fiſted : Which ever ſince they have done, as the beſt means of 
carrying that art to its higheſt pitch; for ſuch an examen of the 


belt pieces diſcloſes many beauties, for which there are no rules, 
| and 
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and affords an opportunity of diſcuſſing ſeveral queſtions, hithet- 
to untouched. - 

The particulars, which haye been made public, of theſe con- 
ferences, are, 

Furſt, a general idea of the art of painting, conſiſting of two 
principal parts, the theory, and the practice; and it is obſerved, 
that the authors on painting, have very much neglected the for- 
mer, tho' ſo very important, both as to the deſign and dl 
tion of the pieces. 

Secondly, an account of ſeven conferences, fix of which were 
made on as many pieces of Raphael, Titian, Paul Veronefe, aud 
the ſeventh, on that of Ladcoon. 

M. J Brun, conſidering a piece of Raphael, repreſenting the 
combat of St. Michae! with the devil, obſerves, that the ex- 
preſſion depends in a particular manner on the bodies that ſut- 
round the figures, and that the motion and action in the figure 
of St. Michael is owing thereto, who ſeems to be animated in 
this piece; for his body, incumbent on the air, ſeems to driye 
It on high with violence, to make way for his deſcent, 

In another piece, where Titian repreſents the body of Chriſt 
carried to the grave, M. de Champagne the eldet, obſerves the 
dexterity of the maſter in ordering the colours and light; that 
the legs of the picture, which firſt preſent themſelves, may ſtand 


out, he has wrapped them about with a very white linnen ſheet; 


and cloathed Nicademus, who holds them, with a very vivid and 
Clear lacca; on the contrary, in order to ſink the reſt of the 
body, he has ſo diſpoſed the light of the picture, that the ſha- 
dow of Foſeph of Arimathea, who — to ſupport the legs, 
falls on its head and ſhoulders, which heightens the image of 
death on the body; the arrangement of the colours, is likewiſe 
very remarkable in the draperies; for, between the green of Je 
feph of Arimathea, and the blue mantle of the bleſſed virgin, is 

the yellow cloathing of Mary Magaalen, wherein, what is brown 
and duſky is tempered by the different furrounding colours, that 
the eye may paſs gradually from one colour to another: And 
becauſe the ſleeve of Mary Magdalen, which is of a bright yel- 
low, is cloſe to the lively drapery of Nicodemus ; the artiſt, to 
prevent the entrenching of theſe two colours, on each other, has 


turned up Nicademuss fleeve againſt the yellow, ſo that we pas. 


from the ſhadow of one colour to that of the other, 
The art of the piCture, treated of in the fifth conference, is no 
leſs remarkable; in this, which is a piece of Paul Veroneſe, is a 
woman, 
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woman, whoſe carnation colour is ſo freſh and ſo bright, that it 
dazles the eyes: M. Nocret, examining the cauſe of this beauty, 
obſerves, that it proceeds in part, from the artiſt's having inge- 
niouſly drawn- before her, a child in brown drapery ; behind her 
1 man in black; and on her ſide, a Negro, who make an admi- 
rable contraſt to the great luſtre and ſplendor of the carnation. 
The two laſt conferences, on two pieces of M. Pouſſin, furniſh 
among other things, very elegant examples of different charac- 
ters, ſuitable to different perſons: This maſter being to repreſent 
ſeveral perſons gathering manna, gives them different attitudes 
and poſtures, anſwerable to their characters; on the forepart of 
the picture are two youths, who according to the genius of that 
age, fight about the manna ; near to them are men gathering it 
in the mean time, and eating thereof; at a little diſtance appears 
a girl, who loth to take the pains of ſtooping, holds out hef 
coat to receive it as it falls, and fancies heaven pours it down 
for none but herſelf ; which according to the obſerver; well ex- 
preſſes the , ſoft temper of that ſex, averſe to labour, and ima» 
gining every thing muſt happen, as they would wiſh:- in the 
other piece, repreſenting the two blind men, to whom our ſa- 
viour reſtored fight ; there is an old man, very inquiſitive and 
prying, ſeeming as if he doubted of the truth of the miracle, 
the artiſt well expreſſing the character of that age, which is to 
be incredulous and diffident. | 


The Generation of an Hyperbolical Cylindroid, and 4 Hint of 
its Application for grinding Hyperbolical Glaſſes; by Sir 
Chriſt, Wren, Phil. Tranſ. No 48. p. 961. Tranſlated from 
the Latin, | | | 


ET (Fig. 3. Plate VI.) DB EC, be two oppoſite hyber- 

bola's, whoſe tranſverſe axis is BC, their centre A, and 
one of the aſſymptotes GP; and thro? the centre draw OM per- 
pendicular to BC; wherefore, if the two hyperbola's do revolve 
round their axis OM, it is plain, a body called an hyperbolic 
cylindroid will be generated by chat rotation, whoſe baſes, and 
all the ſections parallel to them, are circles: I ſay likewiſe, that 
if the body be cut by the aſſymptote GP, the ſection will be a 
parallelogram-: Let it be cut through the tranſverſe axis into a cir- 
cular ſection BNC, and alſo, through O and M into equal circles, 
and at equal diſtances from the centre ; and likewiſe through the 
axis, into the generating figure, whoſe half, is BDEC, and in 
whoſe plane will be the aſſymptote GP, through which, let the 
plane BDE be cut at right angles in the plane-FHP, and join OH. 

Vor . B b 9 0 


190 MEMOIRS of the 


Becauſe the triangle OGH, is rectangular, therefore. as 
ſquare of OH, or OD, minus the ſquate of OG, is. equal 10 
the ſquare of GH ; and becauſe BO is parpllel to BA, and 
cuts the aſſymptote in G, from the properties of the hy- 
e. which are demonſtrated in conic, ſections, the ſquare 
of O. together ith the ſquare of AB, is equal to the ſquare 
of OD; "thats is, the ſquare of OD minus the ſquare of OG, 
is equal the ſquare of AB, or of AN; therefore the ſquare of 
GH is equal to the ſquare of AN ; wherefore GH and AN 
are equal, and at right angles to GA; and the ſame alſo is 
demonſtrated of all other ſections parallel. to the baſe; conſe 

zuently the ſection of an hyperbolical cylindroid cut by an al- 
[ymptote, will be a parallelogram Q. E. D. 

Con. Hence it appears, that on the — of a cylindreld, 
though conſiſting of a double flexure, innumerable right lines may 
be drawn, as allo, that this body, may be otherwiſe genera- 
ted, viz. by the revolution of a parallelogram about the axis, 
the angle at the axis GAO remaining equal, or the generat- 
ing line HR continuing immoveable, and either generating, 
or cutting the body; and if a ſharp and ſtraight edge · tool 
have the ſame ſituation to the axis with the generating line, 
while the chuck turns round, it is plain; that hyperbola's may 
be as accurately wrought by the lathe, as circles; ſince no- 
thing more is required for the formation of a cylindroid, than 
Tor that of a cylinder, except that in cylinders, the edge of 
the tool is parallel to the axis, but here inclined; therefore it 
is to be obſerved, that the ſpecies of the hyperbola is varied, 
according to the inclination of the angle GAO; conſequently, 
it may be ſo eaſily fitted to a given hyperbola, that there is no 
need of demonſtrating the thing farther ; but if the angle con- 
tinuing the ſame, -the generating line approach. nearer. the cen- 
tre, a leſs hyperbola eres Alen k but en ſimilar to the 
RAI. 28.1 \ 


id the Motion if the Sip in Trees; by M. W ougtby and 
Mr. Wray. Phil. Tranſ. No 48. p. 963. 


N birch trees, the ſap iſſues out of the leaſt twigs of bran- 
ches and fibres of roots, in proportion to their bigneſs, 
From branches that bend downwards more ſap iſſues: than 
from others of the ſame bigneſs in a more erect poſition, 
Branches and young trees cut quite off when full of ſap, and 
held perpendicularly, will bleed; and if you cut of their tops, 
and inyert them, they will blcod likewiſe at the ſmall 2 © 
00 
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Roots of birch and ſycamore cut aſunder will bleed both 
ways, that is, from the part, remaining to the tree, and the 
part diyided from it; but a great deal faſter from the former; 
and in a cold *fmowy, day, the root cf a ſycamore bled ten 
times faſter than it did before in warm! Weather. 5 

In birches, the fip does not Mite cut f the bark, tho“ ne- 
yet ſo thick; but as ſoon as you que cut the, bark quite ibrd 
T fobigegs ok 
The ' paring off the Bark of etal birches above an hand's. 

ne Jars N * Ne GEL DT 
breadth round; abated their ble Ing above the bare pl ces, 
but did not quite ſtop it. e ene Hd enen ee , 

The fig donde not only between the bark and tree, and in 
the- prick'd' cirdles,” beryween' the ſeveral coats of wood, but, 
alſo through the very bödy pf the Woog; for, ſeveral Young, 
bitches being Himbly cur off at one blow with x Tharp ax, and 
xpiece of White” paper immedizitly- ben hard" on che op of 
the remaining trunk, pins wete'ſtuck in all the parts of. the, 
paper that appeared wet and at faſt, moſt of the” 15 be- 
coming wet, ypon removing it, but leaving che pins ſticking, 
they Were Nuß Welti ny- order, ſome in the circles and 
ſome in the wood between: And to cgnfirm this, the. body ok 

the tree was cut a- ſlope, and likewife the oppofite fide, till 
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of a pricked circle in jt, e which, the, ſap afs.. 
e, e Oe FL ET 
In order to find: out the motion of th fap, and to know. ' 
whether it not only aſcends, but like wife deſcends, there Was 
2 hole bored in a large birch, out of Which a drop fell every 
fourth or fifth pulſe; then about-a'harid's breadth below the 
whole; the body of the tree was ſawed deeper than the hole: 
Whereupon the bleeding diminiſhed about qne half; and faw- 
ing above the hole to the ſame depth, its bleeding. ceaſed | 
quite; and from the fawed furrow below it, decteaſed about 
half; but it continued bleeding a great While after, àt both 
the ſawed furrows, the hole in the middle remaining dry 7 his 
experiment was repeated with much the fame ſucceſs oh a - 
ſycamore. ; C385 £1 mu 5 ; « COA 1 
Some trees of the fame kind and age bleed a great deal, faſter | 
and ſooner than others ; but always old trees ſoonet an falter 
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than young. 
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5 wound made before the ſap riſes, will bleed when it does 
RE... 

Upon making theſe com, the weither has fro 
warm to very cold ; whereuponz the bleeding of the bire 
which began to abate before, quite ceaſed; but all the ſycamore 
and walnut-trees, that were wounded, bled plentifully; ſome 
of which did not bleed at all before, and ſuch as did, but lowly; ; 
and ſo continued night and day, when: it freezed 0 hard, that 
the ſap as it dropped, congealed: The cold remitting, the birches 
bled a- freſu, the . e abated r . much and the walnut · 
trees quite ceaſed. k 

_ Upon piercing fo ſycamores on the north and fouth bs 
with equal inciſions, they bled a great deal faſter; on the north 
than ſouth ſides, which agrees with the preceeding experiment. 

Several willows were ſet with the wrong ends downwards, 
arid ſeveral briars cut off, that had taken root at the ſam, ex» 
tremity ; the former ſhot out branches near two foot long; 
and from the top of the ſets, which were a yard high, the 
briars alſo grew back ward from that part, which was left te. 
maining to the roots at the ſmaller ends, 1 they had! | great 
leaves and were ready to flower. 


Dams i tn Mines by Dr. Edw. Brown. Phil, ” uf Ne 1 
p. 95 „ 
Gs are obferped” in moſt of the Hungarian mines, 
that are deep, and that not only in the Cuniculi, or. dis, 
ret paſſages, by, theſe: miners called Srallen, but likewiſe. in 
the Putei, or perpendicular cuts and deſcents, termed Schachts:, 
They are met with not only in places, where the earth is full 
of clay, or the like ſubſtances, but allo, where it is rocky; 
The Dr. was ſhown one place in the copper mine at | 
Herrn-groundt, where there had been a very pernicious damp, 
and yet the rock ſo hard, that it could not be broken by 
their inſtruments ; and the deſcent was made with gunpow- 
der, rammed into long round holes in the rock, and thus 
blown. up: He was ſhown another place, where there is 
| ſometimes a damp, and ſometimes clear weather : When there 
; is much water in the mine, ſo as to ſtop up the lower. part 
0 of this paſſage, then the damp becomes diſcoverable, and com- 
0 monly ſtrong: He procured one to enter it, till his lamp went 
out four or five times, in 1 the ſame manner as in Grotto del 
Cane in Itah. 
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Damps are not all of the ſame force, but ſome are weaker, 
and ſome ſtronger; ſome ſuffocate. in a little time, others 
again only make the workmen faint, without any further harm, 
unleſs: they continue long in the place. The miners cure the 
damp, or bad weather as they term it, by. perflation, by et- 
ung the air in and out, and ſo promoting its circulation; In 
the mine at Herrn-groundt, they cured à damp by a great pair 
of bellows, blown continually for many days. The ordinary 
remedy i dy long tubes, through which, the air continually paſ- 
ſing, they can dig ſtraight. on for a long way, without any im- 
pediment in breathing: Some Cuniculi are 500 fathoms long: 
In the ſilver trinity- mine by Schemnitx, he paſſed quite under 
a great hill, and came out on the other fide: At wind- Schach 
mine near Schemnitz, he was ſhown a place, where fiye men 
and a gentleman of quality were loft, for which reaſom they 
have now placed a tube there; the like they do oyer all Doors, 
and all Jays, where they dig ſtraight on, for a great " ſpace, 
and have no paſſage through: At Chremnitx 28 men had been 
killed at one time in 4 Cuniculi; and in the finking of Leopold's 
pit, which is 150 fathoms deep, they were much ' troubled 
with damps, which they cured in this manner: They fixed a 
tube to the ſide of the Schacht or pit, from top to bottom; 
and that not proving ſufficient, they forced down a broad flat 
board, which covered or ſtopped the pit on all ſides, hut where 
the tube was; and ſo forced out all the air in the pit through 
the tube; which they were forced often to repeat; and now 
having divers other paſſages into it, the air is good and ſufficient; 
and he himſelf was drawn up through it without the leaſt trou- 
dle in breathing. | ; e onA 
But beſides the miſchief from poiſonous exhalations, ſtag- 
nations of the air, or water impregnated ' with - mineral. ſpirits, 
the miners ſometimes periſh by other means; for there being 
in theſe mines incredible maſſes of wood for ſupporting. the 
pits and horizontal paſſages, men are ſometimes deſtroyed by 
this wood being ſet on fire: And in the gold mine at Chrem- 
nitz, the timber was once ſet on fire, and 50 miners periſhed ; 
and wefe all taken out but one, who was afterwards found to 
be diffolved by the vitriol water, nothing being left entire, ex- 
cept ſome of his cloaths. 
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25 man Account of the uma bre * Moun 

ina. Phil. Tran, NN. 48. p. 967. Noa 3 — 

| 0 omit what is related by Beroſis, Orphous ang other 

ess credible authots about the eruptions of this moun. 
„ botk at the time of the expedition of the Jonjan coloniet 

and that of the Argonaut#'i into the iſland of: Sicily, Which lat- 

ter i ee tone in the T2th 1. 000 before — ' the my we 
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4 alt Wwe dave upon the.Cychap's Coaſts: Ihe ben 177 Fug 
N FPendld by its Situation from the Winds. " 
I 105 And hrge itſelf: But Atna thunders nigh. dun allt 
1 In dreadful Ruins. With a Whbirl- winds "TI en 
Sometimes it throws to Heaven a pitchy Cloud. 

c Redden'd with Cinders, and invol vd. in Smoka ; 

And toſſes Balls of Flame, and licks the Stars: 6 0 a 
Sometimes with loud Exploſion high it hurs 

Vaſt Rocks; and Entrails from the Mountains torn; 
Mith roaring Noiſe flings molten Stones in Air,, _ 
enn and bellows, from. its Nee Caves. n 
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After this; decks 2 — 3 815 years before Chriſt, 
we lind in Thucydides another burning, 222 about 50 years 15 
ter that a third. And in the time of the Roman conſuls, ac- 
cording to Diodorus Siculus and Polybius, there happened four 
eruptions of mount #tna : The next was in the time of Juli 

| Cæſar, and ſaid by Diodorus to have been ſo herce, that the 

b ſea about Lipara, an iſland near Sicihy, by its fervent heat 


h burnt the ſhips, and kill'd all the fiſhes therein, There was 
| 5 another 
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another under Caligula, About 40 years after Chriſt, which was 
ſo dreadful, that it made that emperor, 'who was then in Sicily, 
fly for it. Tt burnt again A. C. 8 ra under Charlemagne And 
from the | year 1160 to 1669, all Sici was ſhaken with many 
terrible earthquakes; the eruptions of Erna deſtroyed' a: vaſt 
tract of inhabited land round about it, and reached as far 22 
Catania, whoſe cathedral, and the Religious in it, were de- 
ftroyed : In 12844 about the time of the death of Charlis king ot 
Sicily and of Arrugun, there was another dreadful burning. Mn. 
1329 to 1.334 anbther. An. 1108 another, and An. 1444 ano- 
ther, which laſted to 144): An. 15 360 chere was an eruptien 
which continued for a whole year, and 1633 another, that laſted 
ſeveral ' years; A. 1650 it burnt on the eaſtfide, and vo- 
mited ſuch quantities of fite, as, according to Ki, in his 
Mundus Subterrantus, made great devaſtatiens: The ſame 
author, being in Sicih, obſerves that the people of Catania, 
digging for pumice· ſtortes, found at the depth of 68 foot, 
ſtreets paved with marble, and many footſteps of antiquity; 
an argument, that towns formerly ſtood there, though ſince 
buried in the etuptiohs of that mountain; they alſo found ſe- 
veral bridges of -patnice-Rones, probably made by the flux of 
theſe flery torrent. 2 $28 2pods yiinues HAT 


A Woman with à double Matrix; by M. Benoit Vaſſal. Phil. 

| | xt; 20h M0 2. Lt 
IG. 4. Plate VI: repreſents a double matrix obſerved' by 
Mr. Yafjal ſurgeon at Paris, upon opening the body of 's 
woman of 32 years of age, of a ſanguine conſtitution, and ma 
culine air: Theſe two matrixes were'{b well diſpoſed by an 
extraordinary contrivance of nature; that the true one had con- 
ceived ſeveral times, dix. 7 males and  ferriales, all born at 
the full time, and all perfectly well formed but they were at 
laſt followed by a brother, yet a fœtus, conceived in an adjoin- 
ing Uterus, in a place ſo little capable of diſtention, that ſeek- 
ing enlargement, after it had cauſed gie vous ſymptoms to the 
mother for two months and a half, it at laſt, being about 3 or 4. 
months old, broak out, and found its grave in that of its mother, 
by a very great effuſion of blood in the whole capacity of her 
abdomen, which threw the mother into ſuch violent convul- 
ſions for three days together that ſhe die. 
The explication of the figure; A, a portion of thꝰπ] ; 
B, the internal orifice of che Lierus laid bare; C, the neck of 
theTterss ; D, the cavity of the Uterus : E, the line ſeparating its 
ca VIty; 
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cavity; F, the Fundus or bottom of the Uterus ; G, two Sinus; 
found in the bottom of the Uzerus ; HH, the thickneſs of the Ute. 
rus ; II, the Ligamentum latum, or the production of the Perite. 
num on the left fide, containing in its duplicature, the different 
and ejaculatory veſſels ; K, the ſpermatic artery; L, theſpermatic 
vein; M, the Te/ticulus or Quarium ; N, the true ejaculatory 
veſſel inſerted into the bottom of the Uterus, through a Sinus found 
there: O, the other ejaculatory veſſel, which is inſerted into the 
neck of the Uterus; P, the Tuba Fallopiana ; R, the Ligamen- 
tum rotundum, or round ligament: 8, the Ligamentum latum of 
the falſe Uterus; - U, the ſpermatic vein; T, the ſpermatic 
artery; V, the Ovarium; Z, a portion of the Fallopran tube; 
2, the true ejaculatory veſlel inſerted into the bottom of the 
Uterus, through the Sinus above mentioned; 3, the other ejacu- 
latory veſſel, running into the neck of the Uterus ; 4. the part 
torn by the encreaſed fœtus; 5, the fœtus in that ſituation, in 
which it was found involved in its amnion ; 6, the umbical veſ- 
ſels; 7, the Placenta adhering to a certain fleſhy ſubſtance ; 8, 
that fleſhy ſubſtance ; , the Ligamentum rotundum. | 


Obſervations concerning the Bath Springs in Somerſetſhire ; by 
Ar. Joſeph Glanvil. Phil. Tranſ. N® 49 p. 977- 


HE country about Bath is very hilly and uneven, but the 
hills lie regular; they are generally rocky, and ſteep from 
fouth-weſt and by weſt, to north-eaſt and by north: The whole 
tract of the country, within five or ſeven miles, abounds with 
coal mines. But there are no other conſiderable mines nearer 
than Mendip, at ten miles diſtance, excepting ſome of lead at 
Berry in Glouceſterſhire, which lies to the north of this place, at 
the diſtance of four or five miles, | 
The hills for the moſt” part afford a free ſtone 3 and on the 
north-weſt of Lanſdeun, the ſtones digged there, are a ſort of 
hard ſtone, commonly called a Zyas, blue, white, and poliſhable, 
The town and baths are of very great antiquity : Befides what 
is to be found in very ancient chronicles to that purpoſe, one of 
our great antiquaries Mr, P. aſſerts that - theſe Baths were 800 
years: before Chriſt, | | 
It is affirmed, that the town for the moſt part is built on a 
quagmire, though the places all about it are very firm ground. 
Some workmen that have been employed in digging, have found 
a mire ten foot deep, without the north gate, at Seaven the 
higheſt part of the town. The earth between, is a kind of rub- 
biſh ; ſometimes they meet with at ſeven or eight foot oyſter- 
ſhells, | Pp The 
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The town and circumjacent country generally abound with 
cold Springs: And in ſome places the hat and cold ariſe very 
near each other ; in one place, within two yards, and in others, 
within eight or nine of the main baths, | 

The guides of the Cro/ſs-Bath informed Mr. Glanvil, that 
when there is a great eaſt- wind abroad, ſtanding by the ſprings, 
they feel a cold air ariſing from beneath : If the wind be at caſt, 
and the morning cloſe, with a little milling rain; the Croſs-bath 
is ſo hot as ſcarce to be endured, when the K:ng's and hot Baths 
are colder than uſual :. In other winds, let the weather be how it 
will, this bath is temperate. 'The ſprings, that bubble moſt, are 
coldeſt ; The Cro/5-bath fills in ſixteen hours, both in winter and 
ſummer, without any difference from heat or cold, floods or 
drought ; that of the King in 12 or 14 hours, 5 
A man may better ordinarily endure four hours bathing in the 
Croſs-bath, than 1 5 in the others: In the Queen s bath, which 
has no ſprings of its own, all coming out of the King's, they 
found under a flat ſtone, which upon occafion was taken up, a 
tunnel, and 2 yielding mud in and under it, into which they 
thruſt a pipe, but could feel no bottom: In the Ning bath there 
is a ſpring ſo hot, that it is ſcarce, ſufferable ; ſo that they are feign 
to turn much of it away, for fear of inflaming the bath: The 
ban Ban will not harden an egg. 
The 
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Cre/s-bath had more of allum and nitre than the hotter baths, 
which abound more with ſulphur : And yet the bath relaxes 
ſhrunk finews, by which it ſhould ſeem not to abound much with 
allum: It is harſher tothe taſte than the other baths, and ſoaks 
the hands more. Fay 1 A : 
A man canndt drink half the quantity of ſtrong drinks in this 
bath, that he can out of it ; but if be has drank. before to exceſs, 
it refreſhes very much: It likewiſe provokes urine. | 
They are very uſeful in diſeaſes of the head, as palſies, epilep- 
ſies, and convulſions ; in cuticular diſeaſes, as leproſies, itches, 
and ſcabs; in all obſtructions of the bowels, as ſpleen, liver, 
TC | Cc and 
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and meſentery, and in ſchirroſities and hardneſs of thoſe parts; in 
moſt diſeaſes of women; in the ſcurvy and ſtone ; it is alſo good 
ia cold gouts, as they call them; but it has a contrary effect in 
hot gouts, putting the patients in a fit, if they go into it without 
preparation; or if they have the fit, it inflames it more, and 
drives it through the body, and ſo diſables the joint, that there is no 
treading on it: The bath is effectual in diſeates of children, par- 
ticularly, the rickets ; it is good for women, that are apt to miſ- 
carry, if uſed moderately : It facilitates delivery: It is beſides very 
effectual for ſtrengthening broken bones, and good in all cold and 
moiſt diſtempers, in weakneſs of the nerves, ſtupefactions, relax- 
ations, and violent pains ; but it exaſperates venereal pains, ex- 
cept the malignity be overcome by medicines : It is an excellent 
reinedy to remove the remaining weakneſs in | gouts, as has been 
remarkably obſerved in old men. 

The Bath guides live to a very great age ; ſometimes to Too; 
and ordinarily, if they are temperate, to 70. 

In the Cro/s-bath, the guides have obſerved a certain black fly 
with ſcaled wings, in the ſhape of a lady-cow, but ſomewhat big. 
ger: They ſay it ſhoots quick in the water, and bites ſometimes; 
It lives under water, and is never obſerved but in very hot wea- 
ther; they ſuppoſe it comes up with the ſprings ; it is not obfer- 
vable any where elſe. 

The Groſs-bath corrodes filver very much: A ſhilling in 1 
week's time has been ſo eaten, that it might be wound about one $ 
finger: The Baths agree, as they term it, with braſs, but not with 
iron; for they will eat out a ring of this latter in ſeven years, 
whereas braſs rings ſeem to receive no hurt from i it. 

When women have waſhed their hair with a mixture of beaten 
eggs and oatmeal, it will poiſon the bath to ſuch a degree, as to 
beget a moſt noiſome ſmell, caſting a ſea green on the water, 
which otherwiſe is very pure and limpid ; it will taint the yery 
walls, and there it no cleanſing of it, but by drawing the bath. 
In ſummer, the baths purge up a green ſcum on the top, but 
in winter, never; leaving then a yellow on the walls. 

The wells in the hot ſprings are very deep laid, and large; ; 
10 foot thick, and 14 deep from the level of the ftreet : "Y" he 
cement of the wall is tallow, clay, lime, and beaten bricks. In 
1659, the Hot- bath was much impaired by the breaking out of a 
ſpring, which the workmen at laſt found again, and reſtored : 
In digging, they came to a firm foundation of factitious matter, 
ith holes in it like a pumice-ſtone, through which the water 
played; ſo that it is probable, the ſprings are brought tere 
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by art, and not by necromancy, as it was anciently believed z 
for in a very ancient manuſcript chronicle are found theſe 
words: When Lud. Hidibras was dead, Bladud his ſon, a 
« great nygromancer, (ſo it is there writ), was made king, and 
* he made the wonder of the hot bath by his negromancy z 
« and he reigned 21 years, and after he died, and lies at the 
« new Troy.” And in another old chronicle, it is ſaid, . that 
« king Bladud ſent for necromancers to Athens to effect this 
« great buſineſs”, who, it is like, were no other than cunning 
artificers, well ſkilled in architecture and mechanics, 

It has been obſerved, that leaves, like thoſe of olives, come 
ſometimes out of the pump of the Hot Bath, 


The Icy Mountain Gletſcher ; by M. Muraltus. Phil, Tranſ. 
No 49. p. 982. 

HE higheſt icy mountains of Switzerland about Valgſia 
and Auguſta, in the canton of Bern, about Taminium 
and Tavetſch of the Griſons, are always ſeen covered with 
ſnow ; which melted by the ſummer heat, and other ſnow fal- 
ling in a little time after, is hardened into ice, which by de- 
grees becomes a ſtone, not yielding in hardneſs and tranſpa- 
rency to cryſtal : Such ſtones cloſely joined and compacted 
together, compoſe a whole mountain, and that a very firm 
one; though in the ſummer time the country people have obſer- 
ved it to burſt aſunder with a gre noiſe, like thunder; and 
theſe cracks and openings prove fatal to hunters, for being by 
the winds covered with the ſnow, they fall into them and periſh. 
At the foot of theſe mountains, cryſtals are dug out with 
great labour, among other foſſils, and are of two ſorts and Coe 
lours ; ſome darkiſh and turbid, by ſome called the cryſtal ore, 
and found in great plenty in the aſcent of mount Gotthard; o- 
thers tranſparent, very pure, and as clear as Venice glaſs, ſex- 
angular, both great and ſmall; and found in the mountains a- 
bout Valeſia, the town called Ur/elen, and at the foot of the hill 
Schelenim, and ſold at a good rate, one in particular being ſold for 
80 pound ſterling. 


Obſervations in Japan. Phil, Tranſ. NO 49. p. 983. 


HE Japaneſe doubt not in the leaſt that their country is 


an iſland, though ſeparated from the continent by ſuch 
narrow channels, that no veſſel of any conſiderable burden can 


paſs them, 
ee 2 The 
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The air is very healthful, but of a different temperature on 
each ſide of the mountains, which divide 8 The plague 
has never been heard of there, though the ſmall pox and fluxes 
are very frequent. 

Their mountains are fertile almoſt to the very tops. I here 
you find almoſt all forts of European fruits, as peaches, apri: 
cocks, cherries, prunes, apples, pears, and particularly pippins 
bon-chretien pears; beſide a vaſt number of other fruits; and 
generally all the fruits that are to be found in any other part 
of India. 

T heir ſilver is in the greateſt perfection, but not uſed in 
trade ; in which nothing but gold and ſome ſmall braſs coin is 
to be ſeen, but they ſpoil their braſs by too much refining ; 
their ſteel alſo is very good. : 

The temper of their metal was formerly better than it is 
now ; but they ſtill make exceeding good cutlaſhes or ſhort 
ſwords. 

The great mountain of Japan is higher than the Pic in Te- 
neriff, for though diſtant from the ſhore above 18 leagues, it may 
be ſeen above 40 leagues off at ſea ; there are 8 vulcano's or 
burning mountains in Japan, and you cannot go any where 
into the plain, but you may diſcover one or other of them. 
They have many medicinal waters and hot fprings, uſed by 
the inhabitants in their diſtempers ; they have particular me- 
dicines; but they never let blood: they uſe cauſtics very 


miſia, or mugwort and cotton, which they ſet on fire ; they 
drink all their | liquors warm. 

Fapan is well ſtored with veniſon, ſo that they have little 
regard for cattle, though they have them in plenty; ; their oxen 
are generally employed in ploughing; they make no butter nor 
cheeſe, nor are they lovers of milk; they have great plenty of 
corn and rice. 

The Japaneſe are proper enough in ſtature, and not un- 
comely in feature; their bellies are ſomewhat prominent; 


warlike and valiant, 
They, are maſters of no arts, but what are known in Europe, 
except that of making Lacca, of which there is ſome ſo fine 


for three or four crowns, one of the ſame fize, and made in 
Japan of exquiſite Lacca, will ſell for more than 80 Crowns. 


* 


much, applying on ſome nerve or other the powder of Arte- 


they are exceeding active and want not judgment; they are alſo 


and curious, that whereas in Europe one may buy a ſmall box 


The 
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The colours with which they dye their ſtuffs, never fade; 
This obſerver had'ſeen'one of them, far exceeding our vermi- 
lion and couleur de feu ;. it is extracted out of a flower, like 
ſaffron, and a pound of it is exceſſive dear; in order to try the 
durableneſs of the colour, they apply a hot iron to it, and if it 
holds, they aſſure themſelves of its goodneſs. | 

There are mathematicians among them; and they are ſo much 
given to judiciary aſtrology, that the grandees undertake nothing 
without conſulting the profeſſors of that art. 

Japan yields divers ſorts of good ſtaple commodities ; but 
chiefly all ſorts of filks, amber, precious ſtones, muſk, copper, 
ſteel, lack-work. 


The country is very populous and exceeding rich, being 


well ſtored with gold mines; and 10 ounces of ſome gold ore 
yields 8 of the higheſt fineneſs, and pieces of 120 marks in 
weight, | 
.. Their buildings are very good and commodious, but of 
one ſtory high : The ground apartments are ſeparated from 
each other by partitions of painted and gilt cartoon, to be folded 
and removed like ſcreens; their floors are covered with mats, and 
ſometimes with ſtuff of filk, embroidered velvet, and cloth of 
gold, | | | 4, 
They have no other conveniencies of defending themſelves 
from heat and cold, than ſuch as are uſual in /taly and Spain. 
They uſe the diverſions of comedy, which are gayer than 
thoſe of Europe ; the ſpeCtators are about 200 paces diſtant from 
the theatre, which being arched with a vault makes the actors 
voices heard to the very extremity of it; they love hunt- 
ing and gaming, as dice, cards, cheſs, &c. at all times of the day, 
and in all their viſits they take tea and tobacco. | 


Their language is entirely different from the Chineſe, but 


their prieſts and courtiers, that is, the learned among them, 
underſtand the language of Chochin-China, and by this means, 
that of Tunguin, China, Corea, &c. They write neither from 
the right to the left, nor from the left to the right, but down+ 
wards, 

Their government is defpotic ; the religion pagan z the chriſ- 
tian hated upon no other account, but that ſome of thoſe that 
profeſſed it there, would perſuade the Fapane/e to acknowledge 
2 power ſuperior to the royal dignity, who diſpoſed of crowns 


and ſcepters. Their morals are very good, their faults are 


puniſhed as their crimes, even lying and detraction; the left 
hand is the more honourable, and they take horſe on that = 
| 2 Mer 
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A Metalline Burning Concave ; by M. de Vilette. Phil. Tran. 
mw N® 49. p. 986. d bas 
R. De Vilette of Lyons, who made the burning concave of 
1 30 inches diameter, diſpoſed of to the king of Denmart, 
and mentioned before in NO 6. p. 95. has ſince made another 
of 34 inches diameter, which melts all ſorts of metals, and 
iron itſelf of the thickneſs of a ſilver crown, in leſs than a mi. 
nute of time, vitrifies brick in the ſame time, and ſets either 
green or dry wood on fire in a moment; the king has ſeen it 
and the performances by it with great ſatisfaction, and his ma. 
jeſty is likely to purchaſe it for the Royal Academy, for mak- 
ing of further experiments with it. | 
Theſe kinds of concaves, burning moſt forcibly of any fire we 
know of, even beyond that of a wind-furnace, would be of 
great uſe, if they could be ſo contrived as to have a focus of any 
conſiderable largeneſs, to take in a good quantity of combuſtible 
matter at once. ; 


The Neigbt of Water in Water; by Mr. Boyle. Phil. Tranſ. 
12 NO 50. p. 1001. | 

\HE honourable Mr. Boyle cauſed to be blown at the 
flame of a lamp a glaſs bubble of the bigneſs of a pul- 

let's egg, with a ſomewhat long ſtem, turned up at the end, 
that it might the more conveniently be broken off; this bubble 
being well heated, to rarify the air, and thereby expel a good 
part of it, was nimbly ſealed at the end, and by means of the 
figure of the ſtem, and a convenient weight of lead, it was 
funk in water, after tying both with a ſtring to a ſcale of a 
good balance, and putting into the other a ſufficient weight to 
counterpoiſe the bubble, as it hung freely in the water ; then 
with a long iron forceps he carefully broke off the ſealed end 
of the bubble under water, ſo that no air appeared to eſcape 
through the water, but the liquor by its weight ſprung into the 
empty glaſs, and filled it half full, and immediately the bub- 
ble ſubſided, and made the ſcale, it was faſtened to, prepon- 
derate fo much, that 4 drachms and 38 grains were neceſſary 
to reduce the balance to an æquilibrium; then taking out the 
bubble with the water in it, and carefully applying the flame 
of a candle, he drove out the water, which otherwiſe 1s not 
eaſily done, at a narrow ſtem, into a glaſs that was counter- 
poiſed before, and it was found to weigh about 4 drachms and 
30 grains, beſides a little that remained in the bubble, = 1 
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little that was evaporated, which added to the piece of glaſs 
that was broken. off under water, might very well amount to 
or 8 grains: By which it appears, that water has not only 
ſome weight in water, but that it weighs very near, or quite 
as much in water, as it does in air. He repeated the ſame ex- 
periments with another ſealed bubble, larger than the former, 
and after breaking it under water, it grew heavier by 7 drams 
and 34 grains; and taking out the bubble and driving out the 
water into a counterpoiſed glaſs, the liquor amounted to the 
ſame weight, abating 6 or 7 grains, which it might well haye 
loſt on the accounts above. | 


Obſervations in two Vayages to the Eaſt-Indies ; ; by Mr: Rick. 
Smithſon. Phil. Tranſ. Ne 50. p. 100g. 


ROM England to Cape Finiſter in Gallicia in 440 N. Lat. 
the winds are as variable as with us in England; only the 
bay of Biſcay is more ſubject to ſtorms, and the ſea rougher, 
the. waves running very high. From thence to 34® the wind 
isalſo variable, but if you are within 100 leagues of the Euro- 
pean continent, it is generally inclined to north- eaſt. From 
340 towards the coaſt of Africa, or about the meridian of the 
Canaries, the wind is conſtantly at north- eaſt, or within theſe 
two points, and it is rare to find it otherwiſe : Vet in winter, 
upon the coaſt of Africa, there are ſometimes violent weſterly 
ſtorms, but of no long continuance; and in ſummer, when it 
is ſometimes calm, the air will become variable: The north- 
eaſt wind holds moſt commonly to 80 N. Lat. and then the Tor- 
nado Winds begin, which are for the moſt part confined between 
82 and 4 N. Lat. they are ſeldom or never more ſoutherly ; 
but on this ſide the Line, they have ſometimes been met wWith 
between 110 and 120 N. Lat. and ſometims in 92 and 109. 
Theſe Tornados are uncertain winds, blowing from all points 
of the compals in the ſame hour, and ſometimes the wind 
ſhilts. thus without intermitting, and at other times it will be 
quite calm, between every blaſt: And they are ſo irregular, 
that if 4 or 5 ſhips ſail, as near each other, as ſhips well can, 
in the ſame inſtant. very often, each ſeveral ſhip will have a 
ſeveral and contrary wind, This place is generally infeſted with 
creadful thunders, lightnings and rain. And the nearer you are to 
the African ſhore, ſo much the more dreadful is the thunder 
and rain ; but the further weſtward you go, the thunder and 
nin will be the leſs, and the winds not ſo uncertain, ; ſo: that, 
if you 80 as far weſt, as the meridian of the eaſt ſide of Brajil, il, 
there 
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there is little thunder, nor does the wind come down ih 
ſuch puffs and flaws ; but between 4® and 82 it is moſt inclined 
to calms, and very great and thick fogs 3: but the rains fall not 
In ſuch violent ſhowers: This is a certain rule, that near the 
African ſhore, and ſo for 100 or 200 leagues to the weſt of it 
the north-eaſt winds commonly incline more and more to the 
eaſt ; ſo that when you come to the weſt of the meridian of the 
Azores, about 200, the trade or conſtant wind will be generally 
E. N. E. Now as from 34? to 44 near the continent of Eu. 
rope, the winds are commonly between eaſt and north, ſo after 
you come ſo far weſt as the meridian- of the hithermoſt of the 
Azores, they are commonly between 8. W. and N. W. and, 
for this reaſon, ſhips that are outward bound to the Straigbn, 
keep near the coaſt of Portugal, but homeward bound, they 
are often forced to run far weſt to fetch a weſterly wind: Like- 
wiſe ſhips, bound to Barbadees, go by the Canaries, but 
come home a great way to the N. W. of the AZ;ores And the 
Virginia ſhips are twice as long in going out, as they are in 
coming home, and often, longer; for, they come home direct 
before the wind, but go out round about as far as the Trop, ot 
at leaſt to 28® latitude, for the benefit of the N. E. wind; and 
when that has carried them far weft, they come back- to the 
northward again ; and then, as the weſterly wind hangs 'more 
or leſs ſoutherly, they have a good or bad paſſage : Between 
32 or 40 N. Lat. the ſouth-eaſt wind begins to take place be- 
tween the Equator and Tropic of Cupritorn; but the nearer 
you are to the coaſt of Africa, it is ſo much more ſoutherly, 
and as you approach the coaſt of Braſil, it inclines mote and 
more eaſterly : And there is not only à variation in the wind 
in reſpect of longitude, but alſo in reſpe& of latitude'; for 
near the Equator, the wind is more ſoutherly, than it is in the 
ſame meridian near the Tropic of Capricorn; as for inſtance, 
in the great Bay of Guinea, which our ſeamen call the "Bight 
of Guinea, the wind is generally ſouth ; and inclines as much 
to the weſt, as to the eaſt ; but in the fame meridian near the 
Tropic of Capricorn, it is conſtantly between S. E. by E. and 
S. E. by S. and on the contrary, in that meridian, which may 
be about 100 leagues to the eaſtward of Braſil, near the equa- 
tor, the wind is between ſouth-eaſt" and E. S. E; and in the 
ſame meridian, the winds near the Tropic ate more variable, 
but commonly about north-eaſt, | A 
In his latter voyage from the Line to the Tropic of Capri- 


corn, he had many caims, and what wines he — 
ma 
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imall, which was in the latter half of 4þri/ and former half 
of May; but in his firſt voyage, in the latter half of May 
1657 he had great ſtorms: The ſtormy days were May 16, 17, 
18, and eſpecially the 17th in 70 8. Lat. Likewiſe the 20th, 
and 21ſt in the latitude of 120 and 13® and the 27th at night, 
in 220 S. Lat. which was the moſt ſudden and unexpected he 
ever obſerved ; for all day it was very fair weather, and fo till 
$ at night, and the wind at north-eaſt, but on a ſudden came 
2 violent ſtorm of wind at ſouth-weſt, *and in a moment the 
whole heavens were become black and prodigioully dark, 
which continued till 4 next morning; with intolerable rain; 
and then the wind came again to N. E. and it was pteſently 
fair. ES | ES 
Near Africa, the ſouth-eaſt winds hold to 28? or 299 fl. 
Lat, but towards Brafi! from the Tropic of Capricorn to 320 
they are variable, and to the ſouthward. of 320 weſterly. ä 


Conſiderations on the Variety of Slate, and 4 Computation of the 
Charges of covering Houſes with them ; 'by Mr. Sam. Colepreſs, 
Phil. Tranſ. NO 50. p. 1009; = paths” 34s of 

MONG the ſeveral materials for building; that for co- 
vering houſes, is not the leaſt to be regarded; in particu- 
hr, our country ſlate ought not tobe deſpiſed, either for beauty, 
duration or cheapneſs; the firſt appears, from the Nated houſes 
in and about London; for, the fecond, the moſt experienced 

Helliers or {laters affirm, that ſome ſorts have laſted on houſes 

for ſeyeral 100 years, and continued as firm, as when firſt put 
on; and as to the third, the following calculation may give 


ſome hint of the charges. 1 ate | 
In order to know the goodneſs and durableneſs of any ſlate, 
lake and ſtrike it againſt, any hard body, 4nd if the ſound be 
ſtint and clear, then it is firm and good: Or if in hewing, 
does not break before the edge of the Se#s, the ſlater's hew- 
ing inſtrument; but if after being exactly weighed, you put 
It for ſome hours. under water in a veſſel, and afterwatds take 
t up, and wipe it very clean, it weigh more than before, then 
Its of that kind, which imbibes water, and therefore not ſo 
good, becauſe it will rot the lathes and timber; and their 
extute may alſo be gueſſed at, by their colour, for deep 
lackiſh blue are apteſt to take in water; but the lighter blue 
ie the firmeſt and cloſeſt ; beſides, a good ſtone feels ſome- 
bat hard and rough; whereas an open ſtone feels very 

Vou. I; D d ſmooth 
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ſmooth, and, as it were, oily: For further trial, put a ſlate by 
the length perpendicularly i in the middle of a veſſel of water, no 
matter how ſhallow, ſo it exceed half a foot, and be ſure not to 
wet the upper unimmerſed part of the flate, and let it continue 
for a day or ſo; if it be a good firm ſtone, it will not draw water 
half an inch above the level of the water, and that perhaps 
at the edges only, the parts of which might be ſomewhat lookn- 
ed in the hewing; but a bad ſtone will draw. water to the very 
top. 

As for the charges of covering houſes with ſlate, they N 
thus computed. 


4 harbour. — — — — — — — 

T000 Efford large blue. — — 
x000 Can pelm el. — —T — — 
1000 Of ſmall blue. of other quarries.— —— 
1000 Of large blu. — —— — $80 
3000 Of ſmall blue are accounted two tuns in carxiage by 
water; 1000 of large blue, one tun; 3000 of ſmall will cover one 
pool of work at the fifth pin plain; e 1 pool of work is either 
fix foot broad, and fourteen foot up, on both ſides; or 168 foot 
in length, and one in breadth ; 3000 of large will cover two pools 
of plain work. ; 
; . 4. 


Hewing of all ſorts of plain pelmel per 1o0o.— — 1 6 

Pinning per 1000, 84; pins per 1000, 8d. — — 1 4 

Three buſhels, Vincheſter meaſure, of good lime, will take 
fix buſhels of freſh water ſand; and ſerve to lay on one pool of 
7 work, though leſs may do; 300 lathes to every pool of watt, 
4 1000 lath nails to every 300 laths, 


I lath one pool of work pk 
| Anableworkmat e 2000 or more of lately, yay 


n 4000 
pb conſiſts in angles, circles, and ſemicircles, 27 
which requires an uncommon {kill, and time in hewing : 114 
laying. 
Ich is worth cblarvine; that if a fide-wall EE to take Ly 
by the beating of the weather, #e7/ing with {late will cus I 
when c elſe will. 


1 Hig | Obfer- 
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0b/ervations on the odd Turn of ſome Shell-ſnails, and the darting 
of Spiders. Phil. Tranſ. No 50. p. 1011, . 


T HERE are two ſorts of ſhell-ſnails eafily diſtinguiſhable 
from each other, and from all beſides ; becauſe the turn of 
the wreaths is from the right to the left hand, contrary to what 
may be feen in common ſnails ; they are very ſmall, and might 
therefore well eſcape thus long the more curious naturaliſts; as 
not much exceeding a large oaten- corn: The aperture of the 
ſhell of the firſt ſort is pretty round, the ſecond turn or wreath is 
very large, and the reſt of the wreaths, about ſix in number, are 
til! leſſened to a point; this conical figure is near a oe of an 
inch; the colour of the ſhell is duſkiſh, but when the animal is 
ſbrunk in it, it is tranſparent, and then it is of a yellow colour: 
Theſe ſhells are extremely brittle and tender: The ſecond ſort 
ſeem to be ſtronger and thicker, they are near half as long as the 
other, and quite as ſlender; exactly reſembling an oaten- corn, 
being pointed at both ends, and the middle a little ſwelled; the 
aperture of this ſhell is not exactly round, there being a peculiar 
cavity in the lower part thereof; they have about ten ſpires or 
wreaths that turn from right to left; its colour is of a dark and 
reddiſh brown. When the ſnails creep, they raiſe the point of 
their ſhells to a perpendicular, and exert, with part of their body, - 
two pair of horns, as moſt of their kind do: In March they are 
{ti]] to be found in pairs; but whether the one be male, and the 
other female, or both male and female, and both receive and emit 
2 Penis, as ſeems probable on ſeparating them, muſt be left to 
further enquiry, Among the Romans, they were looked upon as 
the moſt delicate food, and they were very careful, according to 
Varro, in breeding and fattening them for their tables; though 
their reliſh is none of the moſt agreeable ; and Perronius Arbiter 
relates, that they uſed theſe animals, and in particular their necks, 
Cervices-cocklearum in which the Penis is lodged, as well as 
truffles, muſhrooms, and the Ci, or great worms in oaks, to 
excite venery : The ſnails are found frequently enough under the 
looſe bark of trees, as old willows, and in the clefts of elms, oaks, 
Sc. and no where elſe, that could be obſerved. 

All ſpiders, that ſpin a thread, thoſe called Shepherds or long- 
lezged ſpiders never do, produce thoſe threads obſerveable in the 
ar in ſutnmer, and eſpecially towards September: Upon carefully 
obſerving one that wrought a net, he ſuddenly ſtopped in the mid- 
de of his work, and turning his tail to the wind, he darted out a 
laread, with the violence water is obſerved to ſprout out of a 

| Dad 2 | ſpring ; 
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ſpring ; this thread being taken up by the wind, was emitted 
ſome fathoms in length out of the animals belly; and immediate- 


Iy the ſpider leap'd into the air, and the thread mounted him up 


wiftly : He afterwards obſerved the air full of young and old ones, 
failing on their threads, and doubtleſs ſeizing gnats and other in- 
ſects in their paſſage ; there being often manifeſt ſigns of ſlaugh- 
ter, as wings, legs, c. of flies on theſe threads, as in their webs 
below: The threads that came down out of the air, were not 
ſingle, but ſnarled, and with complicated woolly locks ; whereas 
when they firſt lew up, the thread was fingle : He obſerved them 
getting to the top of a ſtalk or bough, where they dart their 
threads into the air; and if they had not a mind to fail, they 
either wound it up again with their fore-feet over their heads into 
a lock, or they broke it off ſhort, and let the air carry it away; 
After the firſt flight, all the time of their ſailing, they make locks, 
ſtill darting forth freſh ſupplies of thread, to ſport and fail by: It 
is to be obſerved, that theſe complicated threads are more tender 
than our houſe-webs: In winter, eſpecially at Chri/?mas, they are 
obſerved to dart, but few of them ſail then, and therefore, only 
ſingle threads are to be ſeen ; and they are the young ones of the 
preceeding autumn that are then employed ; and it is more than 
probable, that the great ropes in autumn are made by the great 
ones alone, on long paſſages when great numbers of prey invite 
them to ſtay longer up in the air, | | 


75 he way of making Salt in F rance. Phil. Tranſ. No 51. p. 1025. 


A A (Plate VI. Fig. 5.) is the ſea, 11 the inlet for the ſea- 
water into BB, the firſt receptacle, in which the water 1s 

keept 20 inches deep; CCC the ſecond receptacle, where the 
water, as you ſee, makes three turnings, and is ten inches deep; 
2 2 the opening, by which, the firſt and ſecond receptacles com- 
municate; EEF the third receptacle, properly called the mariſh ; 
dddddd a narrow channel, through which the water muſt pals, 
before it goes out of the ſecond into the third receptacle ; 33 is the 
opening, by which the water runs out of the ſecond into the third 
receptacle ; the pricked lines in the ſcheme, mark the courſe and 
turnings the water is forced to make, before it comes to H, 
the beds Where the ſalt is made; and in them, the water muſt 
not be above an inch and a half deep; each of theſe beds is 15 
foot long, and 14 broad; 99999 are the little channels between 
the beds; 8 888 8 are the apertures, by which the beds receive 
the ſea - water after many windings and turnings: When it rains 
the opening 2 2 and 3 3 are ſtopped, to hinder the water from 
1 E _ runging 
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running into the mariſh marked EEF; unleſs it rain much, the 
mariſh is little hurt by rain water, even though it rain for . 
hours, and not above an inch high, the heat of the ſun being ſuf- 
ficient to exhale it, without letting it run out; only if it rain plen- 
tifully, no falt is drawn for three or four days following; but if it 
rain for five or ſix days, then all the water of the beds muſt be 
emptied by a channel conveying it into the ſea, which, cannot be 
opened but at low water: The hotteſt years make the moſt ſalt, 
beſides what the wind contributes; for leſs ſalt is made in calm, 
than in windy weather; the weſt and north-weſt winds are the 
beſt for this purpoſe ; they draw ſalt every other day, and out of 
the beds hh at each time more than 100 pound weight of falt ; 
in the hotteſt ſummer ſeaſon, it is made even in the night time; 
the inſtruments uſed to draw the ſalt, have many ſmall holes, to 
let the water paſs, and retain nothing hut the ſalt; according to 
the quality of the earth of the mariſh, the ſalt is more or leſs 
white ; reddiſh earth makes it more gray; the blueiſh more white; 
but then it yields not ſo much : Generally the mariſhes require 
fat earth, neither ſpungy nor ſandy : Three things are —_ 
to the whiteneſs of ſalt; firſt, that the earth of the mariſh, be fit 
for it; ſecondly, that the ſalt be made with a great deal of water 
thirdly, that the ſalt-man, who draws it, be dextrous: In the 
iſle of Ry, there are men that draw it as white as ſnow ; and ſa 
it is in Aaintogne; care is to be taken, that the earth at the bot- 
tom of the beds mingle not with the falt ; that uſed at table is 
perfectly white, owing to this, that four or five hours before the 
falt is to be drawn, they draw the cream, or the ſalt formed on 
the top of the water; its grains are ſmaller than thoſe of the 
other: Generally the ſalt of Aaintogne is a little whiter than that 
of the iſle of Rh, which laſt is the ſize of a pepper- grain, and 
of a cubical figure: The mariſhes are preſerved from one year to 
another, by overflowing them a foot high: Some mariſhes are 
only ſeparated from the ſea, by a ditch 20 or 30 foot wide; 
others are at a greater diſtance ; receiving the water by channels, 
made according to the ſituation of the mariſhes; the ditch is 
paved with. ſtones from top to bottom; the timber of the ma- 
riſhes, if of good oak, keeps near 30 years; but they uſe but 
= wood, all the ditches and apertures being built with 
tone, | TOI. ' 


of 
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Qf the E ruptions of Mount tna, Anno 1669; communicated by 
ome Engliſh Merchants, Phil, Tranſ. Ne 51. p. 1028, 


BOUT 18 days before it broke out, there was a very thick 
+ © dark ſky, with thunder and lightning, and frequent con- 
cuſhions of the earth; and it was obſerved, that the” old top or 
mouth of mount Ætna for two or three months before, raged more 
thin uſual, as alſo Valcano and Strombilo, two burning iſlands to 
the weſtward, It firſt broke out on March 11th, 1669, about 
two hours before night, on the ſouth-eaſt fide of the mountain, 
about 20 miles below the old mouth, and ten miles from Cata- 
via; at firſt it was reported, to advance three miles in 24 hours; 
but April 5th, it ſcarce moved a furlong a day, and after this 
manner it continued for 16 or 20 days, paſſing under the walls 
of Catania a good way into the ſea ; but about the latter end 
of April and beginning of May, it bent all its force againſt that 
city, and paſſed over the walls in ſeveral places; but its chief 
fury fell on a convent of Benedictines, with large gardens between 
it and the wall: after filling of which ſpace, it met with ſtrong re- 
fiſtance from the convent, which made it ſwell very high; ſome 
parts of this wall were driven in, whole and entire, almoſt a foot; 
but here its fury ceaſed the fourth of May, running afterwards in 
little ftreams into the ſea ; it had overwhelmed in the inland 
country about 14 towns and villages : The matter of theſe ſtreams 
was nothing elſe, but divers kinds of metals and minerals lique- 
ned by the fierceneſs of the hre in the bowels of the earth, boil- 
mg up like water at the head of ſome river ; and running a little 
way, the extremities began to cruſt and curdle, turning when cold, 
into thoſe hard porous ſtones, commonly called Sciarri, nearly 
reſembling large cakes of ſea-coal, full of fire; they came rolling 
and tumbling, one over another, and when they met with a bank, 
would fill up and ſwell over, by their weight bearing down any 
common building, and burning what was combuſtible; its chief 
motion was forward, but it would alſo dilate itſelf, like a flood of 


water on a level, throwing out ſeveral arms, or tongues, as they 


call them: About two or three o'clock, theſe obſervers went up 
to a high tower in Catania, whence they had a full view of the 
mouth; a dreadful fight to ſee ſuch a maſs or body of fire! they 
would, next morning, have gone up to the mouth itſelf, but durſt 
not approach nearer than a furlong, for fear of being overwhelmed 
by a ſudden turn of the wind, which carried up into the air ſome 
of that vaſt pillar of aſhes, higher and bigger than St. Paul's 


ſteeple; 
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ſteeple ; the whole. air round about, was covered with, the lighteſt 
of thoſe aſhes, blown off from the top of the pillar ; and from the 
£r{ eruption till it ceaſed, which was 54 days, neither ſun not 
ſtars were ſeen ; from the outſide of this pillar, great quantities of 
ſtone fell off, but none very big; at the mouth, whence the fire 
and aſhes iſſued, there was a continual noiſe, like the beating of 
great waves againſt rocks, of like thunder at a diſtance, it was 
ſometimes heard 60 miles off, and ſometimes 100, to which diſ- 
tance the aſhes have alſo been carried; and ſeveral ſeamenaffirmed 
their decks had been covered with them at Zant: About the 
middle of May, three quarters of the city of Catania was ſur- 
rounded with theſe Sciarri, as high as the top of the walls, and 
in many places they broke over; the ſurface of theſe Sciarri are 
rugged, lying together in great flakes ; their colour is of a dark 
duſky blue. The whole country from the walls of Catania for 
twenty miles is full of thoſe old Sc iarri, which former eruptions 
threw up, though the people remember none ſo big as the laſt 
or that burſt out ſo low ; this country is. notwithſtanding well 
cultivated and inhabited; for length of time has either mollified 
many of thoſe old Sciarri, or they are covered by new mould or 
aſhes ; though there ſtill remains much ground, which may poſ- 
ſibly be never made ſerviceable. 1 


An Account of feveral Minerals thrown up by the late Eruption '0 
Atna. Phil. Tranſ. Ne 52. p. 1047. | 
Careful examination of the matter thrown up by vulcang's, 
may greatly conduce to a rational account of theſe erup- 
tions; for if it be found of an inflammable nature, it may ſoon be 
kindled by ſome falling ſtones, which breaking in pieces, may 
ſtrike fire, and ſo inflame ſuch combuſtible materials. Upon 
examining the aſhes, taken up in ſeveral places about mount 
Elna; ſome at the top or mouth, ſome a mile off, ſome four, 
ſome ten miles, ſome hut half a mile, and others on the ſkirts of 
the new made mountain ; the four firſt were found very dry, like 
duſt, but the two latter very moiſt ; and theſe two. differ: from 
each other, in that one, ſort conſiſts of hard and ſmall lumps, the 
other, of very ſoft dirty grains, yet both moiſt, and of a vitriolic 
taſte : Upon examining the cinders, called Sciarri, ſome were 
obſerved to be coarſer, taken up.at ſome diſtance from the mouth ; 
and of thefe, ſome were black, with a cruſt of brimſtone, and 
ſome of a red hue.;, others were finer, ſaid to be taken out of the 
gutters of fire, at the very mouth; both theſe ſorts are light; but 
Uiere is a third fort of ſtone, very ſolid and ponderous, which 
ſeems 
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ſeems to conſiſt of ſeveral minerals melted together: The third 
thing that was examined, was a piece of fal-armoniac and ſeyera] 
pieces of ſandiver. 

This eruption was obſerved to ſpread three miles in breadth; 
and ſeventeen in length. | "Ch 


Obſervations on the Organs of Generation; by Sir Edm; Ring, 
and M. De Graeff. Phil. Tranſ. N® 52. p. 1043; 


IR Edm. King founded the veſſels of the Teſſes of rabbets to 

lie in round folds, like little inteſtines ; but both ends of each 

roll to meet at their inſertion, which ſeems to be made into the 
Ductus nervoſus; and that each of theſe little rolls is curiouſly Wl 
embroidered with other veſſels, which from their reddiſh colour, 
even to the naked eye, ſcem to be veins and arteries ; theſe little 
rolls, he obſerves to lie in ranges, not unpleaſant to the eye in a 
good light; and that they are not one entire tube, but conſiſting 
of many tubes, beſides the embroidery of veins and arteries ; for, 
upon cutting one of theſe rolls traverſely, there appeared five, 
fix, or more diſtinct tubes in one roll, and contained in one com- 
mon membrane; but their texture is ſo fine and tender, that they 
will not admit of expanſion, like other Te/es, and eſpecially, as 
thoſe of a rat are ſaid to do by De Graef. He examined the 
Teſtes of a bull, and ordered them ſeveral ways, ſome he boiled, 
others he broiled, others he infuſed in ſpirit of wine, hot and 
cold, and he obſerved all to be either veſſel or liquor as he had 
formerly aſſerted in Ne 18. that there is no ſuch thing as a Pa- 
tenchyma to be found in the bodies of animals: He alſo diſſected 
the Teſtes of men, wherein he found nothing elſe but a congeries 


44445 


before it breaks, though fo vety delicate and tender ; and when thus, 

xtended, it reſembles the corrugations of the Epididymis; and 
that the greateſt part of theſe veſſels are arteries, or other veſſels, 
which immediately receive liquors from them; he proves by an 
injection into a part of the Arteria preparans ; for upon opening 
the part, which was diſcoloured, he found that many of theſe, 
tubes had received ſome of the fine particles of that matter, with. 
which the injected ſpirit was tinged, M. de Graeff ones 
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this doctrine, viz. that the Te/es of animals conſiſt of nothing 
but veſſels and their liquors ; and Fig. 2. is the teſticle of a rat 
prepared after his manner. 


4 ſudden and exceſſive Swelling -of a Woman's Breaſts ; by Dr. 
W. Durſton. Phil, Tranſ. NO 52. p. 1047. 


Lixabeth Trevers, aged 23 or 24, of a fair complexion, and of 

a healthy conſtitution, was on July 3d, 1669, in good health, 

and ſlept well that night , but in the morning, when ſhe awak- 
ed, and attempted to turn herſelf in the bed, her breaſts were 
ſwelled to ſuch a degree, and became ſo heavy, that ſne could not 
ſtir ; yet without any pain or . weakneſs in her breaſts. or any 
other part. Dr. Dur/ion adviſed the uſe of an emollient warm 
Fitus, and once he gave a Bolus, which wrought ten times down=- 
wards, and the ſwelling abated a little ; but ſhe was ſo weakened 
by it, for two or three days after, that he durſt not attempt to 
repeat it; but on account of the ſuppreſſion of the Menſes, he 
preſcribed ſome diuretics and emmenagogues : The Tubu/j, or 
pipes of the breaſts, were very hard, and indeed the whole breaſts 
ſeemed to be nothing more than thoſe Tubuli, and with little or 
nothing of wind or water ; the left breaſt weighed, as near as 
could be gueſſed, about 25 pounds, but the right ſomewhat lefs ; 
and the ſkin of the back, neck, and belly ſeemed to be drawn to- 
wards the breaſts, to ſerve for the diſtention: Fig. 3. Pl. VII. the 
circumference of the right breaſt was 2 foot, 7 inches; of the left, 
3 foot 7% inch; the length of the right breaſt from the collar 
bone 1 ſoot 5 x inches; the length of the left breaſt 1 foot 7 + 
inches; the breadth of the right breaſt, 1 foot 1 inch; and that 
of the left, 1 foot 4 + inches. * 
About the beginning of September, the coughed up at ſeveral 
times lome blood, but this was ſoon taken off; and at that time 
there appcared ſeveral cutaneous ulcers on her breaſts, and other 
parts, eſpecially a great many on the Pudenda, which laſt were 
cured ; but thoſe on her breaſts remained in part, and diſcharged 
a great deal of matter, by only applying colwort leaves : She 
complaincd of grievous pains in her joints, eſpecially on the 77 
bia; whereupon he applied empl. de ran, and gave her, for 
three ſucceeding mornings, a doſe, which the third day wrought 
upwards and downwards, pretty briſkly ; after which her . pains, 
and many of the ulcers vaniſhed, and her breaſts were much leſs ; 
but ſhe died October 21ſt: Next morning cutting off her left breaſt, 
it weighed 64 pound weight; and on opening it, there was found 
neither water, cancerous humour, nor any other thing, more than 
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its extraordinary bulk; the ftubuli, and parenchymous fleſh 
were white and ſolid, and no other than what is obſerved in 
the ſoundeſt breaſts of women, or udders of other animals: 
She had loſt her ſtomach, and could not ſleep for ſeveral 
weeks before, ſhe complained much of her breaſts from their 
great diſtention, and her whole body was exceedingly emaca- 
ted; the breadth of her two breaſts, was 3 foot 2 + inches, their 
circumference length-wiſe 4 f. 4 inches, and the circumference 
of the breadth 3 f. 4 + inches. The right breaſt was not cut off, 
but it was ſuppoſed to weigh 40 pounds. | 


A Deſcription of Sir Chriſt. Wren's Engine for Grinding Hyper- 
©" bolical Glaſſes. Phil. Tranſ. Ne 53. p. 1059. Tranſlated 
- from the Latin. | 


ET: there be three bodies, P, Q, R, Plate VTI. Fig. 4. fit 
for grinding; of which let P and Q be equal, and of the 
Tape of a pillar, and R reſemble a lens; let P be turned round 
the axis AB; Q, round CD; and R, round EG; Let AB 
and CD be in different planes, but ſo poſited that E G, being 
roduced, may be at right angles both to AB and CD ; and 
in fine, let the bodies approach to each other, as will be found 
neceſſary ; ſtill obſerving the ſame ſituation and poſition. of 
their axes: I ſay, that by the rotation and mutual attrition of 
theſe bodies, new geometrical ones will ariſe, of which P and 
Q will be equal hyperbolical cylindroids, and R an hyperbo- 
Jical conoid given both in fpecies and magnitude. | 
Both the demonſtration, and the model of the machine it- 
ſelf for grinding hyperbolical glaſſes is very plain; to give a 
figure of it, and to deſcribe it minutely, would cauſe more 
trouble both to the artiſt and myſelf, than the inventing of it; 
for fince the geometrical, principles are already explained, It 
will be eaſy to gueſs at the inſtrument ; viz. three oblong, 
plain, ſtrong, and ſmooth boards are laid upon each other ; the 
loweſt and middlemoſt ſuſtain the unequal ſupporters (or han- 
dles ſupporting the mandril) placed alternately, this is neceſ- 
on account of the obliquity and decuſſation of the two 
mandrils; the poppet-heads or ſupporters diſpoſed according to 
the length of the uppermoſt board are equal to it, and the 
mandril is inſerted into a perforation in the neareſt poppet- 
head. I omit the ſeveral wheels, pullies, ſtrings, weights, 
ſcrews, and the apparatus neceſſary for fixing the machine 
and giving it a ſwift motion: P, belongs to the loweſt board; 


Q, tothe middlemoſt; R to the uppermoſt ; R is a —_ "op 
: | glals; 
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elaſs; Q, a grinding tool that grinds the lens; P, the director 
correcting the grinding tool, which moving obliquely and with 
2 direction different from that of the lens and grinding tool, 
continually effaces and grinds off any defect communicated to 
the grinding tool by the attrition of the lens, and its own mat- 
ter: Wherefore, ſince the formation of the hyperbolical co- 
noid is ſo ſimple and eaſy, ariſing only from circular motions 
and that the motion is twofold and in different directions, it is 
probable, that hyperbolical glaſſes muſt be derived from theſe 
principles or none. | 


Salt Springs and the making of Salt ar Nantwich in Cheſhire ; 
by Dr. Jackſon. Phil. Tranſ. NO 53. p. 1060. 


HE depth of falt ſprings is various, in ſome places not 

above 3 or 4 yards; at Nantwich the pit is full 7 yards 
from the footing about the pit, which is thought to be the na- 
tural height. of the ground, though the bank be 6 foot — ac- 
cidentally raiſed by the rubbiſh in making falt, or Walling, as 
they call it ; in other places the ſprings lie much ſhallower ; in 
two places they break up in the meadows, in ſuch a manner as 
to fret away not only the graſs, but part of the turf, ruſhes 
alone maintaining their ſtation, and the falt liquor ouſes gently 
out of the mud. The country round about is generally. low 
ground, as appears from the name given it, viz. the Yale 
Royal of England; yet it it full of ſeveral eminences and 
riſings: In this country there is a peculiar ſort of ground called 
Hes; a kind of moariſh boggy ground, very ſtringy and fat, 
which ſerves for turf, cut out like great bricks, and dried in 
the ſun: In thoſe moſſes is found much of that wood called 
Fir-wood, which the country people uſe for candles, fewel, and 
ſometimes for timber, and are popularly thought to have lain 
there ſince the flood. 

The ſprings are about 3o miles from the ſea, and generally 
lie all along the river J/eaver The water is ſo very cold at 
the bottom of the pit, that when the briners go ſometimes to 
cleanſe it, they cannot continue above half an hour in it, and 
in that time they drink much ſpirituous liquors ; there are no 
hot ſprings nearer than Buckton-well, about 30 miles diſtant. 

Springs are rich and poor in a double fenſe ; for a ſpring 
may be rich in ſalt, but poor in the quantity of brine it af- 
fords ; thus they have rich brine in their chief Pit at Ad7ddle- 
wich, which yields a fourth part of falt ; but its brine is ſo 
icanty, that the inhabitants are — to their proportions ne 
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of it, and their quantity is ſupplied, out of pits that afford 3 
weaker brine. | 

The pit at Nantwich yields about a pound of falt to fix 
pound of brine, and it is ſufficient to fupply 50 Wich Houſes, 
never falling much lower than a yard or two at moſt ; the 


more the pit is drawn, the brine is the ſtronger, which ſeems 


to ariſe from the falt ſprings coming quicker, and the leſs 
time allowed for the admiſſion of 'freſh-water : and they make 
more ſalt of the ſame quantity of brine in dry than in wet 

ſeaſons, h 
They formerly boiled their brine in fix leaden pans; in one 
houſe, with wood-fires, but theſe are changed into four iron 
ones, d dd d (Plate VII. Fig. 5.) ſomething better than a yard 
ſquare, and about 6 inches deep; and many have changed 
the four into two greater iron pans ; their fuel is pit-coal from 
Staffordſhire ; the pans are ſet upon iron-bars, and made in 
very cloſe on every fide with clay and bricks: They firſt fil 
their pans with brine out of the pit, which runs in ſeveral 
wooden gutters, and then they pour into each pan, holding 
about 360 quarts of brine, two quarts of a mixture, made 
of 20 gallons of brine, and two quarts of calves, cows, or 
Chiefly ſheep's blood; upon the firſt boiling, the pan throws 
up a ſcum, which they take off with a ſkimmer, called a Lat, 
here they quicken the fire, till half the brine be waſted ; and 
this they call baling upon the freſh ; but when it is half boiled 
away, they fill their pans with new brine out of the Ship, 
which is a great ciſtern, into which the brine runs through the 
gutters'from a pump that ſtands in the pit; then they tho- 
roughly beat a quart of whites of eggs with the ſame quantity 
of brine, and mix them with 20 gallons of brine, and thus 
they make what they call the Y/hites ; after this they boil 
ſharply, till the ſecond ſcum ariſe, which they take off as be- 
fore, and then boil very gently, till it granulate or corn; to 
promote which, they put into each pan, about a quarter. of a 
pint. of the beſt and ſtrongeſt ale they can get, this makes a 
momentary ebullition, and then they leflen their fires, keeping 
it gently boiling, called boiling on the leach, becauſe then they 
lade in their Leach-brine ; for the workmen ſay, if they boil 
faſt here, it waſtes their ſalt ; after all their Leach-brine is in, 
which is the brine that runs from their ſalt, when it is taken 
up before it hardens, they boil gently till a kind of ſcum, like 
a. thin ice, ariſe ; and this is the firft appearance of the ſalt; 
then that inks, and the brine granulates which is at the _—_ 
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which they gently rake together with their Loots, for fear of 
breaking the corns ; and this they continue doing, till there is 
very little brine left in the pan; then they throw the falt with 
their loots into barrows, which are caſes made of flat cleft 
wickers, in the ſhape of a ſugar loaf, the bottom uppermoſt, 
and fo let it ſtand for an hour and an half over the trough, 
where the Leach-brine drains off, then they remove it into the 
hot-houſe behind their works, by two tunnels under the pans 
the Leach-brine from the barrows is put into the next boiling. 

The ſmaller pans being ſhallower, boil their brine in two 
hours; and their ſalt will laſt better, though it does not granulate 
ſo well, for the fire and the ſtirring breaks the corns ; but it 
weighs heavier and melts not fo ſoon ; the greateſt pans, which 
are uſually deeper, are half an hour longer in boiling ; but 
becauſe their ſalt is taken out of the brine, and hardened only 
in the Zot Houſe, it is apter to melt away in a moiſt air; 
the bigger the grain is, the longer it laſts, and generally this is 
the better granulated and the clearer, though the other be the 
whiter ; upon which account, it ſhould ſeem, that taking the 
falt out of the brine before it is waſted, rather than the ale, 
promotes the granulation, The pans are never covered all the 
time of boiling ; their houſes are like barns, open up to the 


thatch, with a Louver-hole or two for the ſteam of the pans to 


get out: This ſalt preſerves both beef and bacon very well for 


a whole year, and ſeems to he more penetrating than the French 


falr. | 

Grey /alt, is the ſweepings, which being ſcattered about on 
the floor, gather much dirt. 

Cats of ſalt are made of the worſt ſalt, wet from the pans, 
mixed with cummin-ſeed and aſhes, moulded and baked into a 
_ lump in the mouth of an oven, this is only uſed for pigeon- 
oules. . 

Loaves of ſalt are the fineſt ſalt ; there is no difference in 
the boiling of theſe from the common way of boiling the fine 
alt; the barrows deſigned for Salt Loaves are cut with a long 
ſlit from top to bottom equally on each fide, then both ſides 
are tied together with cords, the barrow filled with falt, boiled 
as uſually, and rammed down with a wooden bar, after which, 
they put it in the Hot Houſe, where it ſtands all the time of 
their J/alling, then they take out the loaf, and untie the cords 
that faſten the barrow, that it may open without breaking the 
loaf, which they bake twice or thrice in an oven, and keep in 
a ſtoye or chimney-corner in a caſe of cloth or leather, — 

when 
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when they have occaſion to uſe any, they ſhave it off with 2 
knife, like ſugar. | 

Fig. 6. Plate VII. repreſents the model of an iron pan, when 
four are uſed in one houſe ; a 4 the ears to hang the pan by; 
b, the ſeveral joinings of the iron plates riveted ; C C, the 
breadth and length of the pan, about four foot; C4, the 
depth of the ſides of the pan, about fix inches Fig. 7. a a, the 
hot houſe between the wall and the chimney ; 56, the two 
tunnels; C C, the chimney-back, into which the two tunnels 
convey the ſmoke ; ddd d, the four pans ; E the partition-yall 
between the pans and the hot houſe ; /, the fire-places; gy, 
aſh-holes ; , the hearth below ; ii, the deſcent to the heatth; 
Fig. 8. the back with his ſtale, with which they reach brine 
out of their ſhip to fill their pans: Fig. 9. 4 b, ſeveral poſi 
tions of their loots, with which they ſkim and gather their 
falt: Fig. 10. aa, two barrows filled with ſalt, ſet into the 
Icach- trough to drain off the brine ; 53, the ſalt heaped above 
the barrows and patted hard down; C, the leach-trough : 
Fig. 11. a gutter, laid from one pan to another, to pour the 
brine into the fartheſt pans, 


The Quickſilver Mines in Friuli; ty Dr. Edw. Brown. Phil 
Tranſ. Ne 54. p. 1080. 


H E ſituation of Idria, a town in the county of Goritia 
and province of Friuli, is low, and encompaſſed on all 
fides with hills ; a river of the ſame name runs by it, which 
proves ſufficient, after plentiful rains, to convey down the fir- 
trees and other timber for the ſervice of the mines, either for 
building or fuel; and there are piles drove floping a-croſs the 
river, to ſtop the trees that are cut down, and thrown into it 
above this place. The entrance into the quickſilver mines is 
not high, nor upon a hill, as in other mines, but in the town 
itſelf ; the deepeſt part of the mine from the entrance, is be- 
tween 120 and 130 fathoms : They make two ſorts of quickhi- 
ver; the one called Jung frau, or Virgin Quichſiluer, which 
diſcovers itſelf without the help of fire, and is either plainly 
to be ſeen in the ore, or falls down in little drops in the mine, 
and ſometimes ſtreams out plentifully ; that alſo is accounted 
Virgin quickfilver, which without paſſing the fire, is ſepa- 
rated by water, firſt in a fieve, and afterwards in a long trough, 
with very ſmall Holes at one end: The other ſort, called Plan 
Duickſthver, is extracted by fire, either out of the ore, or oul 


of the cinnabar of mercury dug out of this mine ; the ore : 
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of a dark colour, mixed with red; but the beſt is a hard 
ſtone ; this they powder groſsly, and work it by the ſieve, that 
ſo, if any Virgin Quickſilver be found in it, it may be ſeparated 
in this manner, and what does not paſs, may be extracted by 
fire in iron furnaces, 50 of them in a fire: The ore of this 
mine is very rich, ordinarily containing half, and ſometimes 


| 2 of quickfilver : Dr. Brown went into the mine by the pit of 


S. Agatha, and came up again by that of S. Barbara, deſcend- 
ing and aſcending by ladders, one of which was 85 fathoms, it 
has been wrought 200 years, about the ſame ſpace of time 
with Nera mine in upper Hungary, which falls much 
ſhort in time of the filver mine at Schemnitz, and ſhorter ſtil 
of the lead mines in upper Carinthia ; ſome hundreds of men 
are employed in this mine of {dr:a4, whoſe chief officers are 
the prefect, the comptroler, and the judge: In a laboratory, 
where the quickfilver is ſeparated by fire, he obſerved an heap 
of 16000 retorts of iron, each of which coſts at leaſt a crown; 
there are 800 retorts and as many receivers employed at 
once, in drawing over the quickfilver in 16 furnaces ; 50 to 
each furnace; 25, of a ſide, 12, above and 13 below, of each 
fide ; June 1669, when Dr. Brown was there, they carried 
out bo Saumes of quickſilver to foreign: parts, each Saume con- 
taining 315 pound weight, to the value of 400 ducats of gold; 
though the conveyance be not eaſy, yet ſome is ſent as far asthe 
gold-mines at Chremnitz in Hungary, and much of it is carried 
louthward ; for, though the river by the town be ſmall, yet they 
are not far from the Sontius or Liſonzo, a conſiderable river, 
running into the gulf of Trie/te in the Adriatic ſea ; he ſaw 
in the caſtle 3000 Saumes of Quickſilver in barrels, after firſt 
making it up in double leather; and in another houſe he ob- 
ſerved as much ore, as will take two years to diſtil, unleſs they 
have great plenty of rain to bring down their wood: The 
country is well ſtored with ſtately firs, larches, pines, wild- 
pines, Picea's, and that nobly criſped and well grained kind 
of maple, of which viols and violins are made, and which 
abounds alſo in Saltzburg and Carniola Travelling ſometimes 
in the night, great number of glow-worms are obſerved, 
which put into paper give a dim light like candles in lan- 
thorns, the air is alſo full of ſhining flies: The way to this 
place is very difficult, great mountains are to be paſſed over, 
and coming from it, the Szwartzenberg- or black mountain muſt 
be croſſed, from whence we deſcend 10 miles, in a rocky 

country, 
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country, and far more ſtony than the Crau, or Campus lich 
in Provence. 1 


The Zirchnitzer Sea in Carniola 3 by the ſame. Phil. Trait 
3 No 54. p. 1083. 


HIS lake receives its name from the town Zirchnit, itis 
near two German miles long, and one broad ; on its ſouth- 
fide is a great foreſt, abounding in deer, wild boars, wol ves, and 
bears; and on the north- ſide, the country is flat, but the whole 
vale is encompaſled with hills at ſome diſtance from it; this lake 


is well ſtored with water, for the greateſt part of the year ; but 


in June, it finks under ground, not only ſoaking through the pores 
of the earth, but running into large apertures at bottom; in Se- 
tember it returns again by theſe holes, and in a little time fills up 
the vale ; when the lake begins once to abate, its deſcent is very 

uick, and its return is as ſpeedy ; for it mounts with ſuch vio- 
lence at the holes, to the height of a pike, that it ſoon covers the 
tract of earth again; this piece of ground, in the abſence of the 
water, yields plenty of graſs, affording not only preſent ſuſtenance, 
but ſtore of hay for the cattle in winter; and at this time, it alſo 

ields the diverſion of hunting, for hares, deer, boars, and other 
animals flock thither out of the neighbouring foreſt and country 
the lake is alſo well ſtored with fiſh, and the fiſhermen ſtanding 
in water to their waſtes at the holes, intercept their paſſage, and 


take great numbers of them, 


Obſervations on the Thermometer; by Dr. Beale. Phil. Tran, 
No 55. p. 1114. 3000 


922 — 26th, 1669, in the morning, the weather was colder 
than ever Dr. Beale obſer ved it, the liquor ſtanding 3 inches; 
Dec. 29th, and one or two other mornings, it ſtood at 3 4 inches; 
at moſt other times of theſe cold days, morning and evening, i 
was at the height of four inches; in ordinary briſk froſts at 
inches ; and it is to be obſerved, that ſometimes, at that neight, 
the froſt diſſolves, and again it is at 8 inches in a ſmart froſt ; at 
10 it is warm May weather, and not much above 12, in the 
hotteſt day of June, July, and Auguſt ; it is ſomething remarks 
able, that the 7th inch and ſometimes the 8th ſhould be freezing, 
and the froſt increaſe, till the liquor deſcend 4 + inches; and 
yet that it ſhould not aſcend from the 8th inch more than 4: 
inches in our hotteſt ſummer : But now, he ſays, he is ſtrong] 
42 
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perſuaded, that the degrees of heat and cold are not exactly indi- 
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cated by the incloſed ſpirit of wine; for when the ſnow melted, 
and the froſt was firſt diſſolved without ſun- ſhine, the liquor was 


not above 5 f inches. 


% 


Obſervations on the Barometer and Thermometer ; by Dr. Wallis 
Phil. Tranſ. No 55. p. 1116. * bat 


Hereas Dr. Wallis formerly obſerved, that the barometer 
roſe ſenſibly in hot weather; he now found, after keep- 
ing the ſame barometer for five years, the cafe to be otherwiſe, 
and that in hot ſun-ſhiny weather, the mercury ſubſided a little, 
and in extreme cold and froſty weather it roſe ; owing poſſibly to 
ſome quantity of air, remaining in the mercury, which is ex- 
panded by heat, and again contracted by the cold; but that air 
being now diſentangled from the mercury, and got up into the 
empty part of the tube above the quickſilver, acts in a contrary 
manner upon it; for when expanded by heat, it preſſes the mer- 
cury downwards ; and when again. contracted by the-cold, the 
quickſilver, freed from its preſſure, riſes a little; though the, 
riſing and ſinking of the mercury, on this account, be not very 
conſiderable, hardly exceeding of an inch; and again, a drop 
of the water, as Dr. Wallis obſerved, uſed in freeing the mer- 
cury from the air, remaining on the top of the quickſlver in 
the tube, may upon its freezing hinder the aſcent of the mercury: 
Jan. 7, 1632, the barometer was at 29; but for ſome days be- 
fore, about 28 4, the weather having been windy and rainy, and 
ſo it was in the froſt, about Dec. 25; but then it continued to: 
riſe till about Jan. 2, to 29 4; and was Dec. 13, at 30. , the 
higheſt he ever obſerved it; and Ofober 26, 1665, at 274, the 
loweſt ; the uſual height being about 29, or ſomewhat higher. 
The thermometer was about 28 inches, and its bore $1 of 
an inch, with a ſmall ſpherical bowl at top, of about 4 cf 
an inch in diameter, and another at bottom, about 2 inches 
in diameter, which contained ſpirit of wine, tinged with cochi- 
neel; the loweſt point to which the liquor ſubſided in very hard 
froſts and cold winds, was 12 + inches: the height, the following 
ſummer, 1665, was uſually at 207 21, 22, or thereabouts ;: and 
in ſome very hot days, at 25, 26, and 26, f; the winter following, 
Dec, Fan. and Feb. there was at 14+ froſt certain; ſometimes. at: 
15, or higher; and the loweſt, that winter, was 124; the ſum- 
mer following, 1666, it was uſually about 19, 20, 21, and the 
higheſt of all, at 25: About the end of Dec. 1666, and the be- 
ginning of the Jan. following, it was in hard froſty weather, at 
Vor. I. ; F f | 12 
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12, II, and once at 105; and it was froſt certain, that winter, 

about 137, an inch lower than the preceeding years, and ſome- 
times at 14, or 145 ; the uſual height, the ſummer following, was 
about 19, 20, 21, and the higheſt 24 2; the winter 1667, it was 
ſcarce certain froſt at 13, yet ſometimes at 14, or a little higher ; 
the loweſt deſcent that winter, was 12; and the following ſum- 
mer, the height was uſually about 18, 19, 20 ; and the higheſt of 
all, that ſuminer being very moderate, at 22: Chriſtmas 1669, 

though it was froſt certain about 124, and ſometimes higher than 
133 yet Dec. 26, in the morning, it deſcended to 7a, wing Was 
the loweſt he ever obſerved it. 


An Account of a Salt-foring in Somerſetſhire, and 4 medics! 
Spring in Dorſetſhire ; by Dr. Highmore. Phil. Tranſ. No 


52. p. 1130. 


D 


Ecember 1669, by an experiment on the ſalt-ſpring at Faſt 
Chenocł in Somer/et/hire, about 20 miles from the ſea, and 
then riot fo ſalt as in ſummer, becauſe of the rains, from a wine 
quart, there was near 80 grains obtained by evaporation. | 
The waters at Farrington in Dorſet/hire ſeem to be chiefly 
impregnated with vitriol, or ſalt of iron, which is very volatile, 
ſo that little of it can be had by evaporation, or from the preci- 
pitated ſediment ; the proportion of ſalt in this water he found 
thus, he put four ounces of ordinary water into a glaſs, and im- 
—_—_ it with galls; then he gradually dropt into it about 
grains of ſalt of iron, till he found it as deeply tinged red, 
as the ſame- quantity of Farrington waters would be with the 


fame proportion of galls; this water, ſo tinged, had the taſte and 


favour of the natural water from the ſpring impregnated with 
galls ; if a greater proportion of ſalt had been added, it would 
make it nauſeous and emetical, 


24 Diſtillations by Cold; by Dr. Beale. Phil. Tranſ. | 
q NO 56. p. 1140. 
PON expoſing abroad, in the hardeſt froſts of 1665, a 
thermometer of a ſlender ſtem, with deeply tinged fpirit of 
wine ; there aſcended to the top of the glaſs ſmall drops, like a 
dew, which afterwards deſcended into the ſtem, filling up the ſpace 
of an inch, as clear and bright, as any cryſtal or glaſs ; but upon 
placing a ſtronger thermometer of low motion on any ſunny wall, 
a part of the liquor aſcended, where it continued ſome hours; 


then by ſloping the glaſs, it was ſeparated from the reſt, and took ' 
MP two inches in the ſtem ; it was at firſt of a very pale red, which 


might 


OY 
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might be owing to ſpirit of urine, mixed with the ſpirit of wine; 
but in a little time, all the red vaniſhed, and it became of a lan- 
guid tranſparency, by no means ſo bright and ſparkling as the 


other. 


Obſervations in New England; by Mr. Winthrop. Phil. Tranſ. 
| N 

N the in- land country of New England, there are whole fo- 

reſts of a ſort of dwarf oak, which, though low and flender; 

bears acorns; the land, by the ſpreading of its ſtrong roots, is 

very difficult to break up with the plough. 

Upon the bark of a certain tree growing in Nova Scotia, and 
in the more eaſterly parts of New England, there are little knobs, 
containing a liquid matter like turpentine, of a very healing 
nature, | | 

The pods of the vegetable, called Si/t-grafs, are full of a kind 
of fine cotton ; many of theſe flocks, in one and the ſame pod; 
end in a flat ſeed; it is uſed in ſtuffing pillows and cuſhions; and 
neither it, or the down of cotton trees which grow tall and big, 
are fit to ſpin ; at the bottom of ſome of the leaves, near the 
ſtalk, is a hollow knob, breeding a fly like a piſmire. _ 

The ſhells, of which the Indians make the white Wampan- 
peage, a ſort of money among them, grow in matrix's at the bot- 
tom of ſea-bays ; they are like periwinkles, but larger. 

Fig. 1. Plate VIII. repreſents a ſtrange kind of fiſh; which we 
may call Piſcis echino-ſtellaris viſciformis, its body reſembles 
an Echinus or egg-fiſh ; the main branches, a ſtar ; and the dibi- 
ſion of the branches, the plant miſletoe; this fiſh ſpreads itſelf 
from a pentagonal root, encompaſſing the mouth à, into five 
branches, each of which is ſubdivided into two, as at I; and 
each of theſe ten branches are again divided into two at 2, mak- 
ing twenty leſſer branches; each of which at 3, divide into two 
ſmaller branches, in all, 40; theſe again, at 4, into 80; and 
thoſe, at 5, into 160; and theſe, at 6, into 320; at 7, into 640; 


at 8, into 1280; at q, into 2560; at Io, into 5120; at 11, into 


10240; at 12, into 20480; at 13, into 40960; at 14, into 


$1920 ; beyond which, the farther expanſion of the fiſh could 
not be certainly traced; though poſſibly, each of thoſe 8 1920 


{mall threads, might, if examined, whilſt the fiſh was living 


have been found to be further ſubdivided: The body of the 
hſh was on the other fide, and ſeemed to have been promi - 


nent, much like an Echinus. 
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Mr. H/iloughby obſerves, that this fiſh is the Stella arboreſton 
of Rondoletius p. 121, firſt deſcribed by him, and ſince by other 
Obſervations on the Motion of Sap in Trees ; by Mr. Willoughby 

a 2 ; Phil. Tranſl. No 57. P. 1166. 1 * % ; 


N January, making inciſions in the ſycamore and common 
maple, they were obſerved to bleed faſter, as the weather 
grew hotter ; and the ſucceeding cold was ſo far from promoting, 
that it hindered their bleeding; ſo that the aſcent of the fap of 
trees depends on a certain degree of heat, ſufficient to raiſe, hut 
not to . coagulate their reſpective juices; in months, wherein 
the heat ordinarily falls ſhort of that degree; an accidental 
warmth of weather promotes the bleeding ; but in months where- 
in the ordinary temperature of the air exceeds that degree, 
colder weather makes them bleed a-freſh: In walnut - trees it was. 
never found, that heat promotes their bleeding, but cold always 
does: In March, roots of birch, as alſo, thoſe of ſycamoes, 
bled at both extremities : Upon the firſt froſt in November, Dr. 
Lifter. obſerved a ſycamore to bleed copiouſly : ſo that the ſap 
cannot be ſaid to riſe in Fanuary, but immediately after the fall 
of the leaf, in this tree. * 


Some Conſiderations on M. Caſſini's Method 7 finding the Apo- 
gæa, Excentricities, and Anomalies of the Planets ; by M. Nic. 
Mercator. Phil. Tranſ. NO 57. p. 1168. Tranſlated from 
the Latin. 
'Cafſini ſuppoſes, two lines drawn from both foci to the 
+ planet revolving in an ellipſis, one of which is che line 
of the mean motion, and the other that of the true. Holt 
I. Fig. 1. Pl. VIII. L is the centre of the cocentric ABCDE; 
BLD the diameter; BA, BC, BP, the apparent diſtances; 
DE, DF, DO, the diſtances of the mean motion; BE, BF, 
BQ. as alſo, DA, DC, DP are right lines; BE interſects DA, 
in H; BF, DC, in G; and BQ, DP, in R: RHG is a right 


line; and BI perpendicular to RHG ; I the centre of the ellipſis; 


LI= IO the excentricity; O the focus, and the centre of the 
mean motion; L, the other focus and centre of the true motion 
IM=IN=LB; M, the apogzum ; N, the perigzum ; BLM, 
the true anomaly. | en 

Biſhop Ward, in his Examen Aſtronomiæ Philolatce, pub- 
liſhed at Oxford 165 3, has cap. 6. laid down a method of finding 


the true anomaly of the planets from their mean * 
| | Which 
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which is this: Fig. 3. C is the centre of the ellipſis AEP; F 
the focus and centre of the mean motion; S the focus and · centre 
of the true motion; A the apogæum; P the perigæum; E the 
net; AFE the mean anomaly ; ASE the true anomaly ; 
FET a right line; ET = SE; ST a right line: In the tri- 
angle SFT are given SF the diſtance of the foci ; FT=FE 
+ES= AP; and AFT, the external angle, or mean anomaly 
equal the ſum of the angles FS T and T': Therefore the angle 
FSE, or the true anomaly=the difference of the angles FST 
and T, may be found, vz. as half the ſum of the ſides FT and 
FS to half their difference, ſo the tangent of half the ſum of the 
angles FST and T, to the tangent of half their difference; but 
half the ſum of the ſides FT and FS is found, by ſubſtituting for 
FT its equal AP, whoſe half is AC, which added to CS the 
half of FS, makes the half ſum AS, the greateſt diſtance of the 
planet; if then you ſubſtract from AS the leſſer fide FS, there 
remains the half difference of the ſides FA=PS, the leaſt diſ- 
tance of the planet; and the rule for finding the true anomaly 
from the mean will be; as AS the greateſt diſtance of the planet, 
to PS its leaſt diſtance; ſo is the tangent of half the mean ano- | 
maly to the tangent of half the true anomaly. ; ord 

Cor. 1. If SE be produced to U, ſo as EU be=FE, and 
the whole SU=AP the axis; the angle U of the triangle FSU 
will be half of the proſthaphæreſis FES, conſequently = to 
the half difference of the angles of the true and mean anomalies, 
that is, of the angles AFE and ASE ; and the external angle AFU 
Stheir half ſum, after ſubſtracting the half difference UFE 
trom the greater AFE ; whence there ariſe two analogies : 

I. As the fine of half the ſum of the mean and true anomalies, 
AFU, to the fine of half their difference U; ſo is SU = AP 
the tranſverſe axis, to SF, the diſtance of the foci. : 

2. As the ſine of half the ſum of the mean and true anomalies 
AFU, to the fine of the true anomaly, FSU; fo is SU, or 
the axis AP, to FU, the ſubtenſe of the true anomaly ; ſo like- 
Wiſe the ſemi-axis, AC, to the ſemi-ſubtenſe UX or FX. 

Cos. 2. If, in the ſame triangle, FSU, be erected on half the 
ſubtenſe FU, the perpendicular XE, it will interſect SU into 
two parts, of which the one UE is = FE, the line of the mean 
motion, and the other SE, is the line of the true motion, 

II. Fig. 4. Let @ be the centre of the cocentric c; cad, 
both the diameter and line of the apſes; ch, the arch of the true 
anomaly, to which, di, the arch of the mean anomaly anſwers ; 
therefore, ch, is the angle of half the true anomaly, and 4: 1 

' tne 


226 MEMOIRS of the 


the angle of half the mean anomaly ; cz and 4 are right lines 
interſecting each other in g from the point of interſection g, 
let fall the perpendicular g 6 to cd; and it will be, db: bg:. 
Radius to the tangent of 44g, orcdh; and, cb: b g:: Rad. 
to tang. of bcg, or, dei; conſequently, 4b x tang. of 640 
—bgxRad.=cbx tang, of dei; wherefore, db: h:: 
of dei: tang, of d; that is, db:cb: : tang. of half the 
mean anomaly : . of half the true anomaly ; conſequently, 
by the preceeding rule, as the greateſt diſtance of the planet, 
to its leaſt; wherefore, 46, will be equal the greateſt diſtance, 
and cb, the leaſt, and 40, the eccentricity, and ſince the 
fame demonſtration holds of all the other points of interſec- 
tion, viz, that the perpendiculars from them io the line cd 
fall upon the point &; the line joining theſe interſections muſt 
coincide with the perpendicular 6 g/. ; 
III. Having drawn the diameter + g #, let the arch #1 be 
_ to the arch 7d and draw #c and 55 interſecting each 
other in p; let fall the perpendicular þr from h upon bg}, 
and parallel to the line of the apſes c d, the angle 1s will be 
equal the half difference of ch the true anomaly and di the 
mean; then draw the right line 42 from the ſame point 5, 
making with #þ an angle equal tor bs, and meeting the line 
of the apſes in E, the angle 8 4 % will be the meaſure of the 
arch ch, or, the true anomaly, and g ha, the half difference of 
the true and mean anomalies, by the conſtruction ; and the 
external angle c, which is equal to the two internal and op- 
poſite angles 84 h and gha, and conſequently compounded of 
the true anomaly, and half its difference from the mean, will 
be half the ſum of the true and mean anomalies : conſequent- 
ly by the former analogy of the firſt corollary, as the fine of 
ch, to the fine of 8 5 4 ſo is the radius 4 h, to the excentri- 
city 48; but it was demonſtrated above, that 2+ is alſo equal 
to the eccentricity ; therefore the point g coincides, with the 
point &; erect bt perpendicular to , I fay, if produced, it 
will fall on the point of interſection p; for the triangles r 55 
and ht are ſimilar by the conſtruction; as alſo the triangle 
hp E is ſimilar to hg i, for the angles p and gi h are equal, 
inſiſting upon the ſame arch, c, as alſo, the angles, pb and 
ghi inſiſting on the equal peripheries & / and i d, conſequently 
the two other angles Y and gi are equal; and taking 
away the equal angles b %t and 7 hs from the equal ones, p UA 
and ghz, phb will remain equal to g br ; whence I argue 
thus, /r tb, and rhs—=bht, therefore bsr = bt, 
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conſequently their complements to a ſemi · circle are equal, vis, 
i t, and ſig=tkp, and conſequently 1g /=4p tz, 
which ſubſtracted from the equal angles ig and 4p, there 
remains hg s=bpt, and gr =, therefore hr 
50 p, but hr g is a right avgle, conſequently, 55 is alſo 
right one; and ſince þ bt is a right angle by conſtruction, 25 will 
make the ſame right line with 5 p ; and ſeeing the ſame demon- 
tration holds of any other interſection of lines drawn from 5 
and 4 to the correſponding points of the true and mean anoma+ 
lies: it is plain, that not only the right line that joins theſe in+ 
terſections will. paſs through the point 5, but that 46 will be a 
perpendicular to it, Q. E. D. 

Cor. If from any point of the true anomaly as +, to a con- 
reſponding point of the mean anomaly. i, you draw the right 
line hi; M raiſed perpendicular to cd will interſect ; i in 5, 
in the ratio, the line of the mean motion has to that of the 
rue ; for by the latter analogy of the firſt corollary, 44 is the 
half ſubtenſe, conſequently by Cor. 2. the perpendiculag 
erected from i, vix. bt interſects the diameter 2A, in 2, in the 
tatio, the line of the mean motion has to that of the true; 
therefore, 7 5, or , interſects hqi in the ſame. ratio in 4, be- 
cauſe of the ſimilar figures 9 ⁵ pb, and ſr hi gbr. 

Another method of finding the apogæa and eccentricities 
from that of Dr. Ward for finding the firſt inequality: Let 
and à be the two foci of the ellipſis; f and two points of 
the planets true motion; u an arch of the ellipſis, ſeen from 
„ under the angle 2/4, and from d, under the angle f du; alſo 
ad, the diſtance of the foci, ſeen. from t, under the angle dl, 
and from , under the angle 4u/; I ſay the difference of the 
angles, Ju and t du, is equal to the difference of the angles 
dt] and dul: For. fince the ſum of the three angles of the 
triangle / x is equal to that of the triangle d? x; and if from 
both ſums, the equal angles /x A and dt be deducted, the 
remainder will be u/x + lux =tdx-+4itx; and if from 
tneſe two ſums. you ſubſtract the unequal angles u / x, and t d x, 
the difference of the remaining angles /# x; and dt x is equal 
le difference of the ſubſtracted angles 4.1 x and tf dx. 

From the centre /, and diſtance m N of the tranſverſe axis, 
leſcribe the circle 4 be, whoſe arch 4 b is ſeen from / under 
the angle 41 ö, and from d, under the angle ad46; alſo the 
Uſtance of the foci / d, ſeen from a, under the angle Ia d, and 
rom b, under the angle 1d; therefore the difference, of the 
angles a/6 and ad is equal the difference of the angles Ja d 

and 
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and 15d; but by Co. 1. the angle /ad is half the angle Id, 
and the angle 14 d, half the angle, It d; therefore the difference 
of the angles Jad and 1% is equa] half the difference of the 
angles /ud and Itd; and conſequently, the difference of the an- 
gles a1b and adb is equal half the difference of the angles u1; 


and dt, the former of which, is the apparent interval of two 


obſervations, and the latter, the interval of the mean motion ; 
the difference of thoſe intervals being given, we have the half of 
this difference, viz. the difference of the angles 41 õ and 4 dl; 
but a1 h is the ſame with 4/7, which is given; we have thete- 
fore the angle a+ d, under which, the arch a is ſeen from d. 
After the ſame manner, it may be demonſtrated, that the 
difference of the angles, t/y and t dy, is _ to' the ſum of 
the angles Ir? d and Iy d; as alſo that the difference of the angles 
dlc, and bdc is equal to the ſum of the angles 15d and 1c; 
and ſeeing {bd is the half of If, d, and Ic, half of Iy d; the 
ſum of Id and /cd will be equal to half the ſum of the an- 
gles It d and /yd, that is, the difference of the angles 6 le and 
bdc will be equal to half the difference of the angles 1) and 
tdy, the former of which is the apparent interval of two ob- 


ſervations, and the latter, that of the mean motion; wherefore 


their difference being given, we haye the difference of the an- 
gles b/c and de; but b/c is the ſame with the given 77); 
therefore, the angle de is allo given, under which the arch 
bc is ſeen from d: whence it appears, that from the given 
mean and apparent intervals of two obſervations, the angles 
are given, under which, any arches of the circle @ bc are ſeen, 
intercepted between the lines of the true motion; wherefore, 
by Herigon's Theor. plan. I. I. c. 3. prop. 12. Schol, 1. as many 
ſegments of a circle may be deſcribed, which contain the 
angles, under which theſe arches are ſeen from 4; all which 
ſegments will interſe& each other mutually in d; and after this 
manner the apogæa and eccentricities of the planets may be 


found by a geometrical delineation, and with any number of | 


obſervations: and circles be as eaſily drawn as right lines: 
But to grant what is true, v7z. that the geometrical delineation 
of M. Caſſini is ſomewhat more expeditious ; yet ſhould we 
aim at that accuracy aſtronomers defire, it might be feared, it 
would require very large diagrams, and become more operoſe 
than the calculus itſelf : It now remains that we examine the 

hypotheſis. . 
The invention of the elliptical orbit is undoubtedly owing 
to Kepler ; but the determining the degrees of the en 
an 
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and retardation with which the planets move, is no leſs neceſ- 
fary for compleating the hypotheſis, than the defining the 
orbit itſelf; though nothing to this purpoſe is to be obſerved in 
Caſſini or his interpreter; yet from the conſtruction of the 
problem, and its, ſolution, it is manifeſt that he ſuppoſes 
2 planet to move from the ſuperior focus with an equable 
motion; and Kepler himfelf was of this opinion, as appears 
from his writings ; but when he found that this did not agree 
with his obſervatiohs he changed his mind, and maintained that 
the line of the true motion of a planet deſcribed equal area's 
in equal times, and that there is no point, from which a pla- 
net is ſeen to move with an exact equable motion, unleſs we 
ſuppoſe it a librating point, and that the equable motion of a 
planet cannot be more properly aſſigned to any point than the 
ſuperior focus; no body has yet denied that Kepler's area's do 
fot ſolve the appearances ; but fince, neither he himſelf nor 
any after him, could determine them by a direct calculus, 
ſome have blamed Kepler as giving way too much to phyſical 
cauſes, and ſwerving from geometry ; as if phyſical cauſes 
were inconſiſtent with it; or, as if the problem was not 
geometrical, which, without mentioning phyſical cauſes, may 
be thus propoſed, the area of the trilinear figure intercepted be- 
tween ths line of the apſes and that of the true motion, and the 
elliptical periphery being given, to find the angle at the ſun. 

M. Bullialdus attempted to inveſtigate, by geometrical rea- 
ſonings, both the otbit, and the degrees of remiſſion and inten- 
fon in the motion of the planets ; that we might be led from 
that equable motion, aſſumed by aſtranomers before Nepler's 
time, to that inequality obſerved in the heavens ; and biſhop 
Ward, adopting this hypotheſis, firſt ſhows how to do the like 
with the line of the equable motion revolved round the other 
focus of the ellipſis, and then gives that method of direct cal- 
culation, which we have mentioned above; and two years after 
the illuſtrious count Pagan undertook to maintain the truth of 
this hypotheſis, ſo far, that he aſcribed a difference of about 
that was fcund out, to the unſkilfullneſs of aſtronomers ; but 
M. Bullialdus, upon ſecond thoughts, and confidering that 
aſtronomical obſervations were the beſt guides, upon applying 
lome limitation to his former inventions, made that difference 
vaniſh : Whence then it appears, that that hypotheſis, whereon 
M. Caſſini builds the inveſtigation of the apogza, and eccen- 
tricities, ſwerves ſo far from the truth, as the limitation of 
Bullialdus points out. 

Vor. I. a G g | Lon- 


r ee 


vs nn mm 


— „ 


1 
4 
j 
| 


the too caſy diſſipation of the igneous particles, which, according 
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Longevity, and the Cauſes of natural Death; with ſome Obſer- 
vations made in the South of France; by M. de Martel, 
Phil. Tranſ. Nꝰ 58. p. 1179. 


| HE extinction of natural heat, and the drying up of the 

radical moiſture, are commonly aſſigned as the cauſes cf old 
age and natural death; and it is ſuppoſed, that this hot and 
moiſt principle of life, in its own nature diſſipable, not being 
perfectly repaired by food, is conſiderably diminiſhed, which 
brings on old age, and being at Iaſt quite conſumed, cauſes na- 
tural death ; and here a great difference is made between the 
ſeminal heat and moiſture, and that which proceeds from ali- 
ment; ſo that the former cannot he repaired by the latter, as 
being heterogeneous to it ; which ſeems to be falſe, for this 


ſeminal heat and moiſture originally proceeds from what is ſuper- 


fluous of the third concoction of the aliments ; it is therefore of 


the ſame nature, and nothing hinders, but what is diſſipated may 


de perfectly reſtored by good nouriſhment, well prepared, and 


taken ſeaſonably, and in due quantity: The illuſtrious Bacon, 
finding the weakneſs of this ſuppoſition, was of opinion, that 


this defect proceeded from the unequal reparation of the liquid 
and ſolid parts, which jointly ſerve to repair and maintain them- 
ſelves ; whence it happens, that the parts the moſt eaſy to repair, 
and the moſt neceſſary for life, as the hd, ceaſe at laſt to be 
ſufficiently repaired by the defect of the others, which are not re- 
paired at all: Sanctorius, almoſt of the ſame ſentiment, holds 
that natural death happens, from the fibres dry ing up in ſuch a 
manner, that they can no more be renewed ; life according to 
him, depending upon the renovation of the parts; but this account 
is ſo far from being ſatisfactory, that it is obſerved, that even 
bones themſelves, which are the hardeſt parts, ate capable of 
renovation in old age; in regard, that old oxen have at certain 
times their bones dry and without marcow ; and at other times 
are bedewed with a ſubſtance of the nature of marrow, which 
enlarges their pores, and ſoftens them, eſpecially upon feeding in 
good paſture in the ſpring. IJ 

M. De Martel ſuppoſes, that the blood is the principle oi 
life, as far as it is vital, that is, as far as it is put into motion by 
the hot particles contained therein ; ſo that thoſe who expire by 
age, do not die for want of blood, which is found plentiful and 
laudable enough in their veſſels, and which has been ſufficiently 
repaired till then: but becauſe it ceaſes to be vital, by reaſon of 
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to him, happens, as in y ine, that evaporates and loſes its ſtrength 
by the fault of the veſſel, which by ſome opening or other emits 
what gives vertue to the wine: The coats and membranes of the 
yeins and arteries, which contain the blood, wear away in time, 


and wax thin, and their texture gives and breaks in ſeveral places, 


at which apertures the igneous particles of the blood fly off : So 
that, if we had the att of reinforcing and ſtrengthening anew 
thoſe coats and membranes, that they might not let flip what 
renders the blood vital, life would be preſerved perpetually ; and 
this appears from the life of many dying perſons being protracted 
for ſome time, by making them ſwallow down ſome hot and 
ſoirituous liquor, as ſpirit of wine, or ſome eſſence, by which the 
blood is ſtrengthened and quickened for a few moments ; but as 
this reinforcement of life, conveyed to the heart, and running into 
the veins, ſoon ſlips out, ſo alſo, this new vigour quickly paſles 
away : But as there is no reaſon to deſpair of finding out ſuch 
medicines, or aliments, as are proper to ſtrengthen the coats and 
membrane of the veſſels, ſo as at all times to be capable of retain- 
ing the fiery and ſpirituous particles of the blood, as well as in 
youth ; ſo we may alſo hope to be enabled to maintain the blood 
in a condition of always ſupplying alike, as in our vigorous age, 
for all the functions of life. 

The manner of making the Muſcadine wine at Frontignac, is 
this, they let the grapes grow half dry upon the vine, and as ſoon 
25 they are gathered, they tread and preſs them immediately, and 


tun up the liquor, without letting it ſtand, and work in the fat, 


the lee cauling its goodneſs: Upon paſſing white wine of another 
kind on the huſks of the Muſcadine grapes, there was made an 
excellent wine, of, the taſte of Muſcadine, and more pleaſing to 
ſome, and not ſo heady, as the true Muſcadine. 

On the road of Bezzers to Narbonne, in a pretty large place, 
at the diſtance of two miles from the ſea, and raiſed above its 
level about 15 or 16 fathoms, M. De Martel obſerved rocks, 
which incloſed a great number of big petrified oiſters; and on 
the ſame road, above the place, called Nice, at the higheſt part 
0} the craggy deſcent, where the rock is cut to make a paſſage, is 
cen a bed, two foot wide, of many petrified cockle-thel's, heaped 
up, as ordinarily they are on the ſea ſhore, which ſufficiently 
proves that the ſea formerly covered this place. 

In a body that was opened, the liquor contained in the Peri- 
(2rdium, was found congealed into a confiltence fit to be cut with 


* 
* 


2 Killie, and thick two fingers ſquare about the heart. 


822 Magne. 


i 


OS ow „„ 


232 MEMOIRS of the 


Magnetical Variations a: Rome; by M. Auzout. Phil. Tranſ. 
N 58. p. 1184. | 
Autout making the following obſervation at Rome on 
» ſeveral meridian lines with a needle, about 11x inches long; 
found it to decline on all of them, ſomewhat more than two de- 
grees weſtward, and on ſome, near 2 degrees; but by former 
obſervations it appears, that the needle declined eight degrees 
eaſtward, afterwards diminiſhing, till it came to where it is at 
preſent, 272. in 1670: This difference of more than 10® cannot be 
attributed to the change of the earth's pole, as ſome would have 
it ; nor, according to others, to the magnets or iron, that are found 
in certain places; for M. Auzout affirms, that the mines he has 
ſeen, make no impreſſion at all on the needle ;. ſo that it is diff- 
Cult to hit, the true cauſe of its variation ; yet however, if the 
direction of the magnet, and of the needle touched by it, depends 
upon the flux of a certain matter, paſſing through the earth, or its 
exterior parts, ſtrait along the axis, it may be faid, that it proceeds 
from changes made in the ſaid flux, which, ſuppoſing the inequa- 
lities of the earth, and the alterations continually made therein, 
by art or nature, as by excavations and other like works, or by 
the effects of fire and watcr, or by the generation of metals and 
ſtones, cannot but in proceſs of time change its ſituation ; as 
rivers wind and change their courſe, according to the ground 
over which they run ; fo the inequalities of the earth may alter 
the current of the magnetic matter, and the needle change its di- 
zection according to that of the current, on which it depends: 
And if this be the caſe, there are no hopes of finding a regular 
hypotheſis to account for ſuch a change, that depends upon ſuch 
irregular Cauſes, 


Anatomical Ohſervations: by S. Jacomo Grandi. Phil. Tran, 
| No 58. p. 1188. 

Grand! obſerved the Virſungian or pancreatic duct, mani- 

s feſtly inſerting itſelt into the ſpleen, and admitting a filver 
ſtiletto ; he alſo obſer ved a liver divided into five lobes, together 
with a fpleen, of the figure of a ſaw, and of an extraordinary 
bizneſs : In one that was drowned, the lactenls were fo plain and 
ſo big, that having ſhewn how they lay in the body, next day 
after he ſhewed them in the meſentery, after taking it ont, and 
diſplaying it on a table: He a!ſo obſcrved two odd births; one 
was of twin females, which were ſo faſtened together by the 


! 


breaſts in ſuch a manner, that there appeared but cn tus, and 
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they were alſo joined by the chin: They had but one heart, 
greater and rounder than ordinary, with two lungs, and one ſto- 
mach; whoſe Pylorus branched itſelf into two diviſions in the 
bowels ; there was only one big liver, but two ſpleens, four kid- 
neys, two wombs full of white matter, like concreted Semen; 
two Pulva*s, with their diſtinct Hymens : The other monſter was 
a boy, born with his breaſt open, the bowels out of the belly, the 
gs diſtorted, the bladder in the place of the fundament, the 
Tefticuli cloſe to the kidneys, and the genitals nothing but a mem- 
branous expanſion, wherein the ſpermatic arteries were laſt, 


The Salt-Mines in Tranſylvania and Hungary, and the Gold and 
Silver-Mines of the latter; ly Dr. Edw. Brown, Phil. 


Tranſ. No 58. p. 1191. 

HERE are two kinds of Tranſilvanian Stone Salt; the 
Sal gemmæ, and that commonly uſed at table; the latter 
js found in moſt of the falt-mines, and is brought in great quan- 
tities down the river Tibiſcus, and the rivers running into it; 
ſome of which is afterwards ſent down the Danube, and up the 
MHorada, to furniſh Servia, and the adjacent provinces ; and a 
great part of it up the Danube, into Hungary; but they bring it 
no higher; ſtone-ſalt being prohibited in Auſtria by the emperor, 
who has conſiderable profit upon the boiled falt brought from 
Hallſtadt, in that province. 

Near Eperies, in Upper Hungary, is a ſalt mine of great note, 
about 180 fathoms deep, the deſcent, for ſome way, is by ropes, 
and then by ladders, it is for the moſt part in an earthy, not 
rocky ground : The veins of ſalt are large, and there are ſome 
pieces weighing ten thouſand pound: They commonly hew out 
the falt into long ſquare pieces of two foot in length, and one in 
thickneſs z and for uſe, it is broken and ground between two 
erind-ſtoncs : The mine is cold and damp 3; but the falt, being a 
ſtone- ſalt, is not eaſily diſſol ved, or at leaſt, in any great quan- 
ity, by dampneſs or moiſture ; yet the water of the mine is im- 
pregnated with ſalt, to ſuch a degree, that being drawn out in 
larze buckets, and afterwards boiled up, it affords a blackiſh falt, 
which they give to their cattle : The colour of the ordinary ſtone- 
ſalt of this mine is not very white, but ſomewhat grey; yet, being 
broken and ground to powder, it becomes as white, as if it was 
refined; and this ſalt conſiſts of pointed parts or Faſſets; there 
ls another ſort, conſiſting of ſquares and tables; and a third, like 
Icicles, or with long ſhoots: The ſalt of this mine is of diffe- 
cut colours: that which is found mixed with the earth, partakes 
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of its colour; and even the pureſt, and what reſembles cryſta], 
often receives tinctures of ſeveral other colours; in the middle 
of a cryſtal ſalt with long ſhogts, Dr. Brown has ſeen a delicate 
blue ; there are allo ſome pieces very clear and tranſparent, and 
ſo hard, that they carve them into divers figures, as croſſes, 
crucifixes and others: Theſe ſalts, though kept without care, 
remained dry for many months in other countries, yet, after 
being brought over into England, they began to give way; and 
if they are kept in a ſtove, or very hot place, they will be apt to 
loſe their tranſparency. 

Of the ſeven mine-towns in Hungary, which are Chremnits, 
Schemnitz, Newſol, Koning ſberg, Buchantz, Libeten, and Til; 
Chremnitz is the richeſt in gold; there are allo gold mines at 
Bochantx and Koning/berg ; and they report in that country, 
that there has been formerly, a rich gold-mine at Glas-hitten, 
but it is now loſt, Bethlem Gabor over-running theſe parts, the 
undertakers ſtopt up the mine, and fled : They have wrought 
in the gold-mine at Chremnitz, goo years; it is ſeveral Eng- 
lih miles in length, and about 160 fathoms deep; many veins 
of the ore run to the north and eaſt ; they work alſo towards 
one, two, and three of the clock, as they ſpeak ; for the miners 
direct themſelves under ground by a compaſs, not ſuch as is 
uſed at ſea of 32 points, but one of 24 ; which they divide, 
as we do the huurs of the day, into twice 12 : Some of the 
gold ore is white, ſome black, red or yellow ; that with black 
ſpots in white is eſteemed the beſt, as alſo the ore, which lies 
next to the black veins : This ore is not rich enough to ſuffer 
any proof in ſmall parcels, like that of other mines, in order t6 
know the proportion of metal it contains; but they pound a 
great quantity of it, and waſh it in a little river, running near 
the town: The whole river being divided and received into ſe- 
veral channels, runs continually over the ore, and ſo waſhes 
away the earthy from the metalline parts: There have been 
pieces of pure gold found in this mine, ſome of which he ſaw 
in the emperor's treaſury, and in the elector of Saxony's repo- 
fitory, one piece as broad as the palm of the hand, and others 
leſs ; and upon a white ſtone, many pieces of pure gold ; but 
theſe are very rare: The common yellow earth of the country 
near Chremnitz, although not eſteemed ore, affords ſome gold: 
And in one place he ſaw a great part of a hill dug away, which 
had been caſt into the works, waſhed and wrought in the fame 
manner, as pounded ore, with conſiderable profit: Some pal- 
ſages in this mine, cut through the rock, and long diſuſed, have 


ied 


—  — ——, > To M7 


— — 


„ 1, a, eo aq mv ko. CY wW@.g/ 


© +» ws 


aa Ad % ² AA a Gomes aw  3oos wlll 0c oo f—_ > —_ AM N ou lo r 


Royar Soc ETI. 235 


filed up again: and he obſerved the ſides of ſome, which had. 
been formerly wide enough to carry the ore through, to approach 
each other, ſo that the paſſage became difficult: This happens 
in moiſt places ; and they unite not from top to bottom, but 
from one fide to the other: There is in this mine, white, red, 
blue and green vitriol, and alſo vitrolate waters: And there is a 
ſubſtance, ſticking to the gold ore, with ſmall pointed parts, 
like needles, called by them Antimony of Gold; they find 
cryſtals here, and ſome tinged yellow. The miners will not al- 
low of any quickſilver or brimſtone to have been found here: 
yet in the Autimony of Gold, there is ſulphur, as appears by 
burning it: The quickſilver- mine mentioned in the anſwer to 
Kircher's inquiries, in his Mund. Subterr. is an Hungarian 
mile, or ſeven Engl; miles diſtant from Chremnitz, and not 
wrought at preſent, wiz. 1670; There is a vitriol-mine in 
theſe hills, nigh the gold-mine 3 whoſe earth or ore is reddiſh, 
and ſometimes greeniſh ; this earth is infuſed in water, and 
after three days, the water is poured off, and boiled ſeven days 
in a leaden veſſel, till it comes to a thick granulated whitiſh ſub- 
ſtance, which isafterwards reduced to a calx, in an oven, and ſeryes 
in the making of the Agua fortis, uſed at Schemnitx. f 
They have ſeveral ways of ſeparating the gold. from the 
ore; as burning, melting, and adding filver ore and other mi- 
nerals, ſand, and lead, according as the ore is fluid or fixt: 
Without lead they proceed thus; they break and pound the ore 
very fine in water; they waſh it often, and lay it in powder 
upon cloths, and by the gentle oblique deſcent of the water 
oyer it, and their continual ſtirring it, the earthy, clayey, and 
lighter parts are waſhed away, while the heavier and metalline 
remain in the cloth ; theſe cloths are afterwards waſhed clean 
in ſeveral tubs, and the water, after ſettling a little, is poured 
off from its ſediment ; which ſediment is again waſhed, and 
ſtirred up in ſeveral veſſels and troughs, till at length they 
ſprinkle quickfilver upon it, and knead it well tagether for an 
hour, and then they waſh it again in a wooden veſſel ; ſtriking 
the veſſel againſt their leg, they bring the gold and quickſilver 
together into an Amalgama; from this Amalgama, they ſtrain 
as much of the quickſilver, as they can, firſt through coarſe, and 
then through fine cloths ; the remaining maſs is put into a perfo- 
rated plate, which is ſet over a deep pan placed in the earth, 
in the bottom of which pan they alſo put quickſilver; and this 
pan is covered, and the cover well luted, and then they make 
a Charcoal fire upon it; and drive down the quickſilver, 
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yet remaining in the gold, to the reſt in the bottom of the pan 
then taking out the gold, they throw it into the fire, tha 
it may ſtill become purer. | 
There are ſeveral ſilver- mines at Schemnitz ; but the principal, 
and thoſe moſt wrought, ate the mines of Vindſchucbi and 
Trinity. | 
They have no river here, though much water in the mines, ſo 
that they are obliged to ſend much of their ore to Hodritx and 
other places, where there are ſmal} rivers, by which their 
bellows and hammers may be moved, their ore pounded and 
waſhed, and other neceſſary works performed: They have en- 


gines to pump the water out of the mines, moved by wheels, 


which are turned round continually by horfes, 12 at a time to 
each wheel. In Windſchacht mine, which lies deep in the 
earth, is a large wheel of 12 yards diameter, turned round by 
the fall of ſubterraneous waters; this wheel moves engines, 
that pump out the water from the bottom of the mines, up to 
the cavity, where the wheel is fixed; the water, which moves 


this wheel, falls no lower into the mines, but paſſes away through 
a Cuniculus made on purpoſe, through which both this and 


the other water, pumped from the deepeſt parts of the mine, 
run out together at the foot of a hill: Trinity mine is 70 fi- 
thoms deep ; built and kept open with under-work at a great 
expence ; much of this mine being in an earthy ſoil, its ore ; 
much eſteemed ; ſeveral veins lie north, and other rich veins 
north-eaſt ; when two veins croſs each other, they eſteem it 
lucky; the ſeveral veins of ore keep not the fame direction in 


the ſame mines; for if they did, it would be a help to diſco- 
ver them; but they have no certain way of knowing either 


which way they run, or where they lie; they uſe no Y:rgula 
divina, but dig always, as the adventurers defire : Dr. Brown 
was ſhewn a place, which they dug ſtraight on for ſix years, 
though the ore was but two fathoms diſtant from the place where 
they firſt began ; and in another place they dug for 12 years, 
and at laſt found a vein, which in a little time defrayed the 
charges, 

The blackiſh filver ore is eſteemed the beſt ; much of it is 
mixed with a ſhining yellow ſubſtance, which, if not in too 
great quantity, renders the ore more eafily fufible ; but if it 
be in too great a proportion, they think it preys upon the fil- 
ver in the mine, and ſublimes it in melting, by making it too 
volatile ; and therefore, they term it a Robber, as what ſpoils 


and takes away the richneſs of the ore: They often find a red 


ſub- 
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ſubſtance, growing to the ore, called Cinnabar, Cinnabar of Sil- 
ver, Cinnabaris nativa, Minium nativum, or Berg-cinnabar ; this 
ſubſtance ground with oil, makes a, vermillion, equal to, if not 
ſurpaſſing the cinnabar made by ſublimation 3 Dr. Brown diſco- 
vered ſulphur in it, for throwing it on a hot iron plate, it burned 
blue; the miners ſay, they meet with no quickſilver, but they 
find cryſtals, amethiſts, or amethiſtine mixtures, in the clefts of 
the rocks, and ſometimes near, or joined to the ore; as alſo vi- 
triol in ſeveral mines, and particularly in a mine, near Paradiſe- 
Hill, near Shemnitx, naturally cryſtalized in the eartn. 

As there is great variety in the ſilver- ore, as to its mixtures, ſo 
alſo in its richneſs ; ſome containing a great proportion of ſilver 
in reſpect of others; 100 pound weight of ore ſometimes yields 
but & ounce, or an ounce of filvet ; ſometimes 2, 3, 4, 5 ounces 
to 20; richer ore is very rare; yet, there has been ſuch as con- 
tained half ſilver, and ſome ſo rich, as to be cut with a knife. 

A ſpecimen of each ſort of ore is carried to an Office; called 
the Probierer, who is to prove and judge of its richneſs, and 
which he does in this manner; he takes the ſame quantity of the 
different ores after firſt drying, burning and grinding them; he 


gives an equal proportion of lead to each, and then he melts and 


purifies them; and by exact ſcales, he obſerves the proportion 
between the ore and its confained metal, and reports it to thoſe 
employed in the great melting furnaces: If the ore be found to 
contain 2 4 ounces, or more of filver, to 100 pound weight, they 
ordinarily melt it, without any previous preparation, by the 
help of iron ſtone, which is not iron- ore, but a ſtone found 
thereabouts, of which the liver-colour'd is the beſt, of He, a. 
fort of Pyrites, and of Schlacken, a ſcum, or cake taken off 
from the top of the pan, into which the melted mineral runs : 
If the ore be poorer, containing only 2 ounces or leſs, to 100 
pound weight, it is firſt pounded, and then much of the earthy 
parts are waſhed away, till it becomes richer, or has a greater 
proportion of metal, in reſpect to the ore; after which, it [is 
thrown into the furnace, with the former materials; and the 
Marcaſſite, which remains ſtill with it, as ſinking always to the 
bottom with the ſilver in the waſh-works, promotes the quick- 
er fuſion of the ore: All that melts in the melting Furnace, 
runs through a hole at the bottom into a pan, placed in 
the earth before it, and thus expoſed, it immediately ac- 
quires a hard ſcum, droſs, loaf, or cake, which being often 
taken off; the remaining metal becomes purer; to which lead 
b added, and after ſome time, the melted metal is taken out; 

Vo. I. H h then, 
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then, being again melted in the driving Furnace, the lead, or 
what elſe remains mixt with the filver, is driven off by the 
blowing of two great bellows, and runs over in the form 6f 
litharge ; that which firſt comes over, is the white, and that which 
comes over laſt, being longer in the fire, is the red litharge. 
As Chremmitx gold ore has filver in it, ſo moſt of the Schen- 
nit filver ore contains ſome gold; which they ſeparate, by melts 
ing the ſilver, then granulating it, and after that, by diſſolving 
it in Agua-fortis, whereby the goid is left at the bottom, and 
afterwards melted ; the Aqua-fortis is diſtilled from the filve, 
and ſerves for uſe again. | | 
The ſifver, then ſeparated from all its former mixtures, is ſent 
to Chremnitz, where they coin it into pieces of a mixt metal, 
which is the common money of the country, after this manner: 
They melt it with near the ſame quantity of copper, and run it 
into bars, which they beat out; then ſoftning theſe bars in the 
fire, they draw them out to an exact thickneſs, between two ſteel 
wheels; then they cut them into round pieces, with an inſtru- 
ment, like a fhoemaker's punch; and after that, boil them with 
tartar and ſalt, and ſhake them into a ſack with ſmall coals, and 
'drying them in a perforated kettle; they are afterwards drawn 
between two wheels, in which they receive their ſtamp. 


Of the principal Organ Viſion; by MH. Mariotte ; in anfun 
to M. Pecquet's Ohjections. Phil. Tranſ. NO 59, p. 1201, 

FT Perquet objects, that if the Sclerotica and the Choraide: 
| » be taken away from an eye, that is very freſh, and the 
"Retina be left expanded on the vitreous humour, there is no 
ſeeing through this membrane, from whence he concludes, that 
it is not ſufficiently tranſparent, to tranſmit ſo much light, as is 
neceffary for vihon, to the CHoroides. 15 | 

M. Nuria thinks, there is good reaſon to doubt of this 
conſequence, ſinc there may be a great deal of difference between 
the Retina of a dead animal, after being expoſed to the air, and 


that of a living animal; for the Tunica Cornea of an eye, being 
held ſome time in one's hand, in a hot air, grows thick, and 


afterwards entirely opake ; but that we may be convinced, that 


the Cboroides is ſufficiently enlightned in a living animal, we 


muſt take the eye of 'an ox newly killed, white hot, and cut it 
in two, in ſuch a manner, that a good deal of the vitreous hu- 


mour may remain extended on the Retina; then we ſhall obſerve 


diſtinctly through the Retina, the colours of the Choroides, the 


baſis of the optic nerye, the trunk of the little veſſels, which po 
C 
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ceed from thence, and their diſperſion, with ſo much perſpicuity 
that we cannot diſtinguiſh, whether there be a Retina beyond 
the vitreous humour or not; hence, we may judge, that the 
light, which the objects ſend to the Chorazdes, is more than 
ſufficient for viſion, ſince, though much weakened by the re- 
flexion, and by a ſecond Paſſage through the Netiua, and vitreous 
humour, it is yet ſtrong enough to form a clear and diſtinct repre» 
ſentation of the Choraides on our eyes; not that M. MAarioite de- 
pies the Retina to have ſome whiteneſs in a living animal, and 
that it is ſomething lefs tranſparent than the other coats, chiefly" 
in that part, which is contiguous to the Choroides z and nature 
may have made it ſo on purpaſe to temper the brightneſs of great- 
er lights, and to prevent dazling, in the ſame manner, as an in- 
ſenlſible cuticle is ſpread over the ſkin, to hinder its being too 
eaſily hurt by ſurrounding bodies, and affected by the exceſs of 
heat and cold; but if he ſhould abſolutely deny, that the Retina 
has any opacity in a living animal, M. Pecguet's experiment 
would not convince him, it being made upon a Retina, whole 
more ſubtil and tranſparent parts are evaporated ; and he ſays, he 
might propoſe, for an example, a piece of white paper, through 
which, when wet, one ſees diſtinctly enough whatever is con- 
tiguous to it, but preſently refuming its firſt opacity, when ex- 
poſed a little time to the air; and if this inſtance were not ſuffi- 
cient, he ſays, he might alledge the little cryſtalline, found in 
the middle of the cryſtalline humour of many animals, which, 
being as tranſparent as the other humours of the eye, in a living 
animal, becomes, in two or three days after the animal's death, 
white and opake, though it be left in the eye, and the exterior 
cryſtalline remain ſtill tranſparent. 

M. Mariutte thinks Pecquet's ſecond experiment to prove the 
opacity of the Retina, which is to put it into water, to be very 
| deceitful, for the Hyaloides, which envelopes the vitreous humour 
| is perfectly tranſparent ; yet if a part of this humour be put into 
| water, the parts of the Lnalites. which ſtick to it, will appear 
| 


whitiſh, and thick, like a ſpider's web, though the vitrequs ſtill 
retain its tranſparency ; therefore, the putting the Retina into 
water, is not a ſufficient proof of its opacity in living animals, 
and no conſequence can be drawn from its ſtate in the air, to its 
natural ſtate ; for the cryſtaline itſelf, becomes 2 little thick in 
water, and if it be left there ſome time, or expoſed to the froſt, 
it becomes white and opaque like ſnow : It is therefore neceſſary, 
in order to determine, whether the light of objects paſſes to the 
Choroides, or is almoſt entirely intercepted by the Retina, to 
H h 2 adduce 
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adduce obſervations made on the Retina and Choroides, while 
they are in their natural ſtate, as M. Mariotte did in the follow. 
ing experiment; he placed, in the night time, a candle very near 
his eyes, and cauſed a dog, at the diſtance of eight or ten paces, 


to look upon him; then he obſerved, in his eyes, a pretty ſtrong 


light, which M. Mariotte holds to proceed from the reflexion of 
the light of the candle, whoſe image is painted on the Choroides 
of the dog, which having much whiteneſs and luſtre, cauſes this 
very ſtrong reflexion ; for if it proceeded from the chryſtalline or 
Retina, the ſame appearance would be ſeen in the eyes'of men, 
birds, and other animals, who have the Choroides black, which 
we do not obſerve ; it is therefore manifeſt, by this experiment, 
that the luminous rays paſs with a great deal of force, as far as 
the Choroides ; and that the Retina receives very little impreſſion : 
Now this appearance happens in this manner; the little picture 
of the candle on the dog's Choroides, where the Focus of the cry- 
ſtalline and other humours lie, reffecting its rays back through 
theſe hamours, makes its reciprocal Focus towards the candle, 
and conſequently, the eye, which is near the point, where theſe 
rays re-unite, ſhould ſee the dog's cryſtalline very much illumi- 
mated ; there is another experiment to the ſame effect; place a 


Tound glaſs bottle, full of very clear water, at eight or ten paces 


from a candle, and put behind the bottle, at near the diſtance of 
its ſemidiameter, a white paper, in ſuch a manner, that one may 
ſee the light of the candle, which has paſſed through the bottle, 
re-united in a little ſpace upon the paper; then they who have 
their eyes near the candle, will ſee the bottle full of light, which 
will diſappear, if the paper be held either nearer to, or further 
from the bottle; and if one hold a ſmall lighted wax candle in 
the place of the paper, and you hold your eye, in the place of the 
former candle, you will ſee the bottle ſtill more enlightened than 


It was before; and one may eaſily judge, that the light, appear- 


ing in the dog's eye, proceeds from a like cauſe : The ſame expe- 
riment may be made in the eyes of ſeveral animals, and particu- 
larly of cats, in whoſe eyes, this light appears blueiſh, which 
ſhews, that it proceeds from their CHoroides, which has much of 


this colour; but never this colour, nor any other, which may 


be in the Choroides, cauſes any confuſion in the ſenſe of ſeeing, 
for the fenſes receive no impreſſion from their own organs. 
To the ſecond objection, viz. that the nerves are theorgans of 


ſenſation, M. Mariotte anſwers, that according to his hypotheſis, 
the nerves are all coated with the Pia Mater, ſo that if theſe 
nerves be never ſo little moyed, the impreſſion is conyeyed to the 


brain 
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brain by the continuity of theſe fibres: Now the Choroides is an 
expanſion of the Pia Mater, which envelopes internally the 
optic nerve, and which comes from the tuberoſity of the ſpinal 
marrow, by a continuity of fibres ; whence it follows, that how 
little ſoever the Choroides be touched, the impreſſion may be 
eaſily communicated to the brain, | 

As to the trunks of the blood- veſſels, cauſing a defect of 
ſight at the inſertion of the optic nerve, M. Mariotte obſerves, 
that they are very ſmall, and that it is very hard to diſcern the 
little holes through which they paſs, when the nerve is cut off 
above its inſertion into the eye; and becauſe they often come out 
of the baſis by two ſeveral little holes, the diameter of each of 
which does not take up the ſpace of above 3̊ of the diameter of 
the baſe, it follows, that if the reſt of the nerve were ſenſible of 
light, we ſhould not loſe fight of a paper of two inches diameter 
at moſt, at ten foot diſtance. 

M. Mariotte proceeds to confirm his opinion with ſome reaſons 
and obſervations, the firſt is, of the Pupilla dilating itſelf in the 
ſhade, contraCting again in a great light, and he thinks it hard 
to account for this involuntary motion, but on the ſuppoſition 
that the CHoroides is ſenſible of light z whereas, if the Retina be 
ſuppoſed the organ of fight, it will be difficult to explain how 
this contraction is made: Again, the eyes of birds are ſo formed, 
that the optic nerye, after its inſertion into the eye, is inflected, 
and extends itfelf on the concavity of the Sclerotica, about the 
breadth of two or three lines, more or leſs, in proportion to the 
bigneſs of the eye; and the length of this inflection is covered by 
the Chorozdes, leaving but one little ſtreak in the middle, from 
whence the Retina takes its original, which extends itſelf on the 
Choroides over all the bottom of the eye; but is covered on the 
hide of this white ſtreak, with a little black membrane, as long 
as the inflexion of the nerve, and almoſt as broad; which pro- 
ceeds from the pia Mater, and is, as it were, an appendix of the 
Charoides And if you conſider the ſituation of this membrane, 
you will find it is near the axis of ſight, and that the rays of the 
objects, which birds look on with both eyes, fall preciſely upon 
it after their refraction: Since then, in that place, where viſion 
cught to be ſtrongeſt, the Retina is covered, and that no man 
doubts, but birds are more clear ſighted than other animals; it 
muſt be granted, that the Retina is not the principal organ of 
yiſion, but that that preheminence belongs to the Ghoroides. 
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The Copper-Mine at Herrn-groundt in Hungary; by Dr, Edw. 
Brown Phil. Tranſ. No 59. p. 1042. 


er is a little town ſituated very high between two 
bills, at the diſtance of an Hungarian mile from Newſ!; 
and in the town itſelf is the entrance into the copper - mine: The 
deep deſcents are made by ladders, or trees ſet upright, with 
deep notches or ſtairs cut in them ; as the mine lies high in the 
hill, they are not troubled with water, but they are annoyed with 
duſt and damps: The veins of this mine are large, many of 
them unite, and the ore is very rich, a hundred pounds ordinarily 
yielding 20 pounds of copper, ſometimes, 30, 40, 50, and even 
to 60; a great deal of the ore is ſo faſtened in the rock, that it 
i ſeparated with great difficulty; it is of different ſorts ; the chief 
are the yellow and the black; the former is pure copper ore; the 
latter contains a proportion of ſilver : Here is found no quickfilyer 
The mather of the ore is yellow; and the copper ore heated and 
thrown into water, makes that water reſemble ſome ſulphureous 
baths : The metal is ſeparated with great difficulty from the ore, 
commonly paſling 14 times thro? the furnace; ſometimes it is 
burned, at other times melted either alone, or with mixtures of 
other minerals, and its own croſs : Several ſorts of vitriol are 
found in this mine, as green, blue, reddiſh, and white; there is 
alſo a green earth, or ſediment of a green water, called Berg- 
grun; here are ſtones of a beautiful green and blue colour, and 
one ſort on which Turcoiſes have been found, and therefore cal 
led the other of the Turcais : Deep in the mine are two ſprings 
of a vitriolate water, called the old and new Zimeut, (aid to tum 
won into copper, after continuing in it ordinarily for 14 days; 
Dr. Brown took out of the old Zimeut ſevetal pieces, which 
were formerly iron, but appeared then to be copper; they are 
bard in the water, and do not wholly loſe their figure ; they fall 
into powder, and eafily melt without the addition of any other 
ſubſtance ;z of this copper, they make handſome cups and other 
veſſels. 


Baths, c. in Auſtria and Hungary; by the ſame. Phil, Tranſ. 
No 59, p. 1044. 

T Baden in Auſtria, four German miles to the ſouth of 

j Vienna, and ſituated in a plain, near a ridge of hills, are 

convenient baths ; two within the town, five without the walls, 

and two beyond a rivulet, called Swechet ; the Duke's bath, 


which is the largeſt, is about 20 foot ſquare, in the middle of 
a houſe 


S 
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\ houfe of the ſame figure, built over it; the vapour is dif- 

charged thro' a funnel of wood at top; and the water is con- 

reyed into the bath from the fpring-head, which riſes. at a lit- 

tle diſtance to the weſt, thro wooden pipes, that run under the 

town walls; the ſprings of the other baths riſe under them, 
being let in through holes in the flooring, for the ſeat, ſides and 
bottoms are made of fir; the water, for the moſt part, is clear 

and tranſparent, 'yet ſomewhat blueiſh, and makes the ſkin ap- 
pear pale in it, juſt as the ſmoke of briniſtone does; it turns 
metals black in a few minutes, except gold, whoſe colour it 
heightens : The coin of this country, which is a mixture of 
copper and filver, is in a minute changed from a white into a 
dark yellow, and ſoon after becomes black ; it imparts a fine 
green colour to the moſs and plants, which it waſhes, and of- 
ten leaves a ſcum upon them, of a purple mixed with white; 
as it runs from the ſpring-head, it ſomewhat reſembles the 
ſulphur river in the road from Tivoli to Rome, but 'is not fo 
ſtrong nor ſtinking ; neither does it incruſtate its banks: The 
ſpring-head, riſes under a rocky hill, about the length of 40 
yards, through an arthed paſſage cut in the rock, and which is a 
natural ſtone like that of Vitola and Baia, made by hot 
bath-water running under it; the greateſt part of this cave is 
incruſtated with a white ſubſtance, called ſaltpetre, at the 
mouth of the cave it becomes harder and more ſtony : Upon 
opening ſome of the pipes, that convey the water, on the up- 
per part, was found a quantity of fine ſulphur in powder like 
flowers of brimſtone; Oleum Sulph. per campanam dropt into 

this water cauſes no ebullition, as Oleum Tart. per deliguum 
does: The ſecond bath within the walls, is that of Our Lady, 
about 12 foot broad and 24 long; one end of it lies under a 
church of the ſame natne ; it abounds with more ſulphur than 
the others, is bluer and Jeaves yellow flower on the boards, 
as the others do a white: The third is the new Bath, without 
the town near the gate: The fourth the Jetus Bath, with a 
partition in the middle to ſeparate the men from the women: 
The fifth St. Fran Bath, is of a triangular form: The fixth 
is called the Beggar's Bath, which is always ſo ſhallow, that 
they lie down in it: The ſeventh the Bath of the Holy Crofs, 
about two fathoms ſquare, chiefly allotted for the clergy : The 
eighth St, Peter's Bath, is greener than the others: The 


ninth, the Sour Bath, is ſet about with balaſters, and covered 


with a cupola and lanthorn, the water is very clear, the ſteam 
of this bath colouts money black, and yet, when once cold, it 
changes 
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changes not only the colour of metals, though boiled in it; Thy 


hotteſt of theſe baths exceed not the heat of the Queen's Bai 


at Bath in England: They uſe no guides as with us, but direct 
themſelves with a ſhort turned ſtaff. 1 8 
At Manners-dorff, ſituated under a hill, on the eaſt-ſide of 
the river Leyta, there is only one bath, riſing under a church 
built over the ſpring-head ; its water is Iuke- warm, and if wani. 
ed hotter, they boil it in great coppers, and bathe in tubs filled 


with it; from that ſubſtance, which ſticks to the coppers in 


boiling, it appears to be impregnated with fulphur, falt-pette 
and chalk, it tinges the ſtones in it of a fair green, Iike a Turas, 
and its ſteam, which ſticks to the moſs under the church, turns 
into drops of gold or amber. es Tis 2 

At Dotis, two Hungarian miles from Comorra in Huiigary, 


are ſulphureous baths, ſaid to be warm in winter; in March 


and October, Dr. Brown found their warmth to remit very 
much, and to be ſcarce perceptible ; they are of a blueiſh co- 
Jour, and of an acid taſte: The Queen's Bath, and the Great 
Bath riſe in a marſh, to the north of the caſtle : There is ano- 
ther bath in the governor's garden, within the town; they ate 
uſed as thoſe of Manners-gorff. We \ 

At Banka, two Hungarian miles from Frey/tad!, are 15 


| baths in a meadow ; and there have been more, but the river 


Maag, by eating away the banks, has ſwallowed them up, and 
it has broke into 3 of the 15; the water is like that of Ba- 
den in Auſtria ; it leaves a white ſediment on the moſs and pla- 
ces it waſhes, it tinges metals black ; upon ſticking ſorhe money 
into the ground, over which the water runs, the part in the 
ground retained its own colour, and the other in the water be- 
came coal-black ; theſe baths are open and very hot. 
The baths at Boinitꝝ, near the river Nitre in Hungary, ate 
of a moderate gentle heat, much beautified by count Pal, 


palatine of Hungary, and all of them covered under one roof; 


the firſt is the nobleman's bath, built of ſtone, and the deſcent 
into it on all ſides is by ſtone ſtairs,” there are four more of 
wood, but handſomely and well-built; 1 

At Stuben, three Hungarian miles from Netuſol, and two 
from Chermnitz, near a rivulet, are 7 baths in great eſteem; 
their water is clear, and ſmells of ſulphur, and the ſediment is 
green; it colours the wood over it green and black, but changes 
not the colour of metals ſo ſoon as moſt of the others; the 
ſprings riſe underneath, and run through the holes in the acorns 
of the baths; their heat is equal to that of the Aing's * 


Roy Al SOCIETY. | 245 
in England lie in a plain, encompaſſed on all ſides with 
hills, the neareſt to them are thoſe to the eaſt, which on the 
other ſide are rich in metal. * 

At Glaſs-hitten, an Hungarian mile, or about 7 Englifb 
miles from Sehemnitz, are 5 baths}; the water depolites a red 
ſediment, and incruſtates the wood and ſeats under it with a 
ſtony ſubſtance, it likewiſe gilds filver:- The moſt remarka- 
ble of theſe baths is that called the Sweating Bath, whoſe 
ſpring ouſe thro* a hill, and fall into a bath built to. receive 
them; at one end, is an aſcent into a'cave, which i become 
2 noble ſtove by the heat of theſe waters, and the feats in it 
are ſo diſpoſed, that by fitting higher or lower, you nf , age 
late your ſweating, ' and have what degree of heat you leaſe ; 
this cave as alſo the ſides of the bath are covered, by the conl- 
tinual dropping of theſe ht ſprings,” with a ted, white and 
green ſubſtance ; the red and green make the beſt ſhow, but 
the white is uſed againſt the ſtone, it cures ulcers and ſore 
backs in horſ es. 5 

There are alſo 'hot""baths at Eiſenbach, about 4 Eg 
miles from Glaſtehitten, and 5 or 6 from Schemnitz ; great 
trees, placed at the top or ſurface of the water in theſe baths, 
have been petrified; here are two convenient baths, much fre- 
quented ; and a third, which is made by the water let out of 
the former, called the Snate's Bath, from the number oft 
ſnakes coming into it, when filled with theſe warm waters. 

The natural baths of Buda are efteemed the nobteſt in 
Europe, not only in reſpect of the large and hot ſprings, K 
the magnificence of their buildings; for the Turks bathe much 
and tho? little curious in moſt of their private houſes, yet are 
they very ſumptuous in their publick buildings, as appears 
from their Chant or Caravanſera's, Moſks,” Bridget and Baths, 
Dr. Brown obſerved 8 Baths at Buda, 3 to the eaſt and ſouth- 
caſt of the city, in the road to Con/tantmopls, and 5 to the weſt 
end of the town, in the road to Old Ofen and Strigonium : The 
firſt is a large open bath at the foot of a high rocky- hill, for- 
merly called Purgutorium, and of which the people have 
ſome odd and ſuperſtitious notions; The ſecond is covered with | 
2 cupola, ſtanding nigh the ſame hill, but mote into the- city, 
nnd near à place where they tan: The third is called the bath 
of the green pillars, tho at preſent; viz. 56g, of a red colour; 
ad' it ſtands over againſt the · Caruvunſera 3 its water is hot but 
ſufferable without the addition of cold water; it is impregria» 
td with a petrifying juice; which diſcovers itſelf on the ſides 
Vor. 7 ; Ii - of 


of the bath, the ſpout and other places, and makes a grey 
ſtone ; the vapours reverberated by the cupola, by the irons 
extended between the columns, and by the capitals of the pil- 
lars, form long ſtones, .. like . icicles, hanging from all theſe 
places, like what is obſerved in many ſubterranegus grotto's, 


and particularly i England, as in Okey- hole in Somerſetſhire, 


+ f 


_ and PooPs-hole in Derbyſhire.” Sin JL & ASITCEDS TR 

+ The baths of the weſt. end ſof the town, are 1. Tactali or the 
Bath of the Table, a (mall covered bath, the water is. White 
and of a ſulphurous ſmell; they drink of this, as well as bathe 
in it; what they drink, they teceive from a ſpout, that con- 
veys the water; upon giving a five, Sols piece to a Turt, who 
was bathing, in it, by. rubbing it between his fingers, while the 
hot water fell from the ſpout upon it, it was gilded in a minute. 
2. Barut Degriment,, or the hath, of the Pawder-mull, riſes in 
an open pond near the high-way,, and mixes with the. freſh 
| ſprings; ſo that the pond is of 3 Whitiſp colour in one part, 
and clear in the other, as alfo cold and hot in ſeveral places; 


bath are green, and,. have a jungous ſubſtance, all gyer, and it 
depoſites A * La Apr coble bath; the wa- 
ter is very hot, and endued with a,petrifying.. quality; the 
buildings about à are & foot. quare, with a noble bath in the 
middle, and a, trench, of Water roundabout it for the greater 
ornament.; on evety. ſide is a niche wherein is a fountain; in 
the middle of thę afſtis chamber, chere they that bathe leave 
their cloaths, is a.fair ſtone - baſom and a fountain. 5. The bath 
of Velibey, the nobleſt, of all, which has a ſtrong ſulphurcus 
ſmell, and a petrifying virtue, is ſo. hots; that to make it ſuffer: 
able, it requires the addition. of cold water; the anti: chat 
is very large, the bath-room. capacigus, Arden e gn 
adorned. with five cupola's, over the great round bath in the 
M iddle Is a very beautiful. cupola, nd. leſſer ones over c 
of the four corner, in phich there are baths, or. bation #91? 
for” more private uſe 3 in theſe dhe Tarts (abs FIRING, 
{1 "+ 2 © 
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teir bodies with a_p/ilothrum or depilatory mixt with ſoap, * 
for they wear no hair but on their beards, and a lock on the 
own of their heads; the great cupola is ſupported by twelve 
zillars, between eight of which are fountains of the hot water, 
ind between the others are places to fit down, where the bar- 
ters and bath men attend; and in each of theſe places are two 
citerns of free - ſtone, into which are conveyed hot bath-water, - 
ind likewiſe cold' water, to be mixt and tempered to every 
ane's mind: The men bathe in the morning, and the women 
in the afternoon 3 when any one intends to bathe, there are ſe- 
reral ſervants attending, who furniſh a cloth and apron ; then 
the perſon ſtrips, and putting on the apron, he enters the ſe- 
cond room, in which is the great bath, and ſits on its fide, or 
hetu een the pillars, near a fountain; where the barber ſtrongly , 
ubs him with his palm, ſtretching out his arms, and lifting” 
them up, after which the party bathes ; then, if he is a ſub- 
ct of the grand ſeignior's, or, if it be the cuſtom of his 
country, his head is ſhaved, and if a young man, his beard, * 
except the lip; next the ' barber rubs his breaſt, back, 
ums and legs with a hair-cloth ; then he waſhes his bead with 
lap, and after that throws cold water upon him, and then the 
party walks about for ſome time in the ſteam of the bath: 
Theſe baths are ufed. two ways, either by entring into the 
vater, or fitting in the ſteam, for the vapours make the whole 
wom a ſtove, and provoke ſweat. - 

On the north fide of mount Calenberg, two German miles 
om Vienna, are ſtones markt with trees and leaves; in the 
termitage of the Camaldulenſes, ſituated on a peak of this 
lll, the walks in the gardens were paved with beautiful ſtones 
of this ſort. | 0 

Not far from Mamera-dorſt, is the emperor's quarry of ſtone, 
out of which the beſt buildings in Fzemma are made; where- 
wer there is a chink, or ſeparation of one ſtone from the other, 
tie water falling between them, petrifies, and makes a kind 
da ſtone callus. IF IT | 

An Enghſh mile from Freyſtadt in Hungary, is a quarry of 
tone, out of which many great ſtones are dug, which are 
tranſparent and reſembling fugar-candy. | 
At Banca, two Hungarian miles to the north of Freyſtadt, 
82 quarry of white ſtone, near the hot baths of that place ; 
ver which, a layer of chalk, of about a yard thick, which is 
fery beautiful to the eye, being of all colours, except green; 
ud ſo finely mixt, re and ſhaded, that it ſurpaſſes 
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were, varniſh it. 

At Schemnitz in Hungary, famous for filver-mines, is a high 
perpendicular rock, part of which, from top to bottom, is 
naturally tinged with a ſhining fair blue and green, and it is 
Sid, that there is a rock like this, near the ſilver mines of 

Fru. 0 a % 

The mountain of Cliſſura, a part of mount Hemus, a8 alſa 
mount Pyrlipe ſhine. like filver, which is owing to the great 
quantity of MAuſcouy glaſs, in which they abound: Near Spi- 
tal in upper Carinthia are tale- rocks; a hill near Sarrvizza, 
two days journey on this fide Lariſſa, affords an earth of a 
fine red, of which the earthen veſſels of that country are made, 


The Spaniſh Sembrador, and its Uſes ; by Don Joſeph de Lu- 
* catello, Phil. Tranſ. N' 60. p. 1056. 


B OTH ancient and modern huſbandmen have agreed that 
D the perfection of agriculture confiſted in ſetting the plants 
at proportionable diftances, and giving ſufficient depth to the 
roots, that they may ſpread to receive.that nouriſhment from 
the ground, which is neceſſary to produce and ripen the fruit; 
but this has been ſo far from being obſerved, that all ſorts of 
ſeeds are ſown by handfuls at random; whence it happens, 
that corn is ſowed in ſome places too thick, in others too. thin, 
and the greater part of it either not cavered, or net deep enough; 
whereby, it is not only expoſed to he eaten by birds, but alſo 
in cold countries to be ſpoiled by froſt, and in hot regions, by 


marble-paper, and the water, dropping upon it, dots, as it 


the ſun; on theſe conſiderations, Don Joſeph de Lucatello in- 


vented an inſtrument, which, being faſtened to the plough, at 
once ploughs, ſows and harrows ; whereby, the ſower's labour 
is ſaved, and the grain, falling in order, and in the bottom of 
the furrow, remains at the ſame diſtance under ground, fo that, 
in five parts of ſeed, four are ſaved, and the increaſe becomes 
incredible; This inſtrument was made trial of before his ca- 
tholic majeſty in the Buen Retiro, where it anſwered expecta- 
tion; an ordinary huſbandman, ſowed in a meaſured ſpace of 
ground in the common manner, and reaped. 5125, but, ſowing 
by this inſtrument in an equal quantity of ground, he reaped 
8175, beſides the ſeed ſaved in the ſowing; there was another 
trial made of this inſtrument before his imperial majeſty in the 
fields of - Luxemburg in Auſtria, where the increaſe is uſually 
four or five fold, but the crop from the ground ſowed with this 
inſtrument was ſixty ' fold, as appears by a certificate gin 


r 
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Viema Aug: Iſt. 1663. N. S. by an officer of the emperor, ap- 
pointed to ſee the ſaid ground ſowed and reaped, | 

Fig, 6. Plate VIII. is a box of wood; a bc d, the cover of 
that part, into which the corn is put, which is open in Fig. 2 
at W. g h & | the two ſides, that cover that part of the box, 
where the cylinder, which is ſtuck round with three rows of 
little ſpoons, is moved about to throw out the corn, which ſides 
are taken off in Fig, 7. that the cylinder R S and the ſpoons 
x x x may appear; the internal ſhape of theſe ſides is expreſſed 
Fig. 8. where may be ſeen the four - triangular” pieces p p p p, 
with the triangular interſtices 9 9. which ſerve to convey the 
corn, carried up in the ſpoons, and diſcharged at the top 
of the cylinder, to run out of the holes underneath the box; 
T is one of the wheels; U the other end of the cylinder, on 
which the other wheel is to be fixt: 'This Sembrador muſt be 
tied faſt to the plaugh, asin Fig. 9. ſo that the corn may fall in 
the furrow, and at the turning of the plough, its ears may co- 
ver the corn of the laſt furrow with earth; becauſe the ſeed 
ſown by this inſtrument is ſet at a convenient depth, vis. in 
the bottom of the furrow, whereas, that ſown the common 
way, remains nearer the ſurface of the earth, or quite unco- 
vered ; it muſt of conſequence ſhoot ſomewhat later; io that 
it is requiſite, the huſbandman uſing this inſtrument, ſhould 
ſow 8 or 10 days ſooner than the uſual ſeed-time, viz. begin to 
ſow in the middle of September, and make an end of it in the 
middle of November: In ſtiff ground, the furrows may be 
5 or 6 inches deep, in light and ſandy ground 7 or 8 inches, 
and in a mean ſort of ground 6 or 7 : Care muſt be taken that 
the wheels on the ſides of the inſtrument do always turn round, 
and never drag along, without turning; as alſo, that the ears 
of the plough be made ſomewhat bigger than the ordinary ones: 
It is alſo proper that. the ſeed be well ſifted and cleaned, that 
ſo the little ſpoons may every time take up a grain, and the 
ſeed be better diſtributed : In barly it is to be obſerved, that 
it be made ſo clean, that the ſtraw and beards be broken off, 
as near the grain as poſſihle, that they hinder not the grain 
from coming out of the inſtrument: After ſeed-time, furrows 
muſt be made to drain the land of water ; before the ground is 
ſown, it muſt be eared as often as is uſual in the ſeveral coun- 
tries: When you deſign to ſow, the ploughman muſt begin to 
open a furrow with the plough for one or two paces ; and when 
the plough is in the ground, at a convenient depth, then tie 
the Sembrador to the plough- beam, ſo that the nails in pw 
B42 W 
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wheels may ſtand on the ground to make them turn round: The 
ears of the 2 are to be made larger than ordinary; for in 
that caſe, they will cover the furrows better, when ſown, and 
make wider furrows to receive the ſeed; ſuch large ears will pre- 
vent the blows, the great clods and ſtones will give the Sembra- 
dar; and if theſe are not ſufficient, you muſt add another pair of 
ears to the plough, four or five inches higher than the firſt, and 
a little behind them, and thus the Sembragor will be entirely 
defended ; and theſe ſecond ears, are to be of the fame bigneſs 
with the firſt : The time'of ſowing, according to the moſt expe- 
rienced farmers, is when the mould is dry, or but little inclini 
to moiſture : In either of which caſes, this new Sembrador works, 
without clogging the wheels, or ſtopping up the holes with dirt, 
thro' which the grain is to iſſue: When this Sembrador works as 
ought to do, it will ſow 3 Celamines, or about a peck of wheat, 
and 5 Celamines of barley, on as much land, as would take up 
about a buſhel and a half, after the common way of fowing : And 
if it much exceed or fall ſhort of this proportion, it ſhews ſome 
fault in the inſtrument, or careleſneſs in the ploughmap: The 
ſpoon muſt be made proportionable to the bigneſs of the ſeed : 
I be furrows muſt be ploughed very cloſe to each other, that the 
 plough, when it returns, may the better cover the laſt furrow, 
which is left open, and ſowed as it came along: After having 
ſown the land, it ſhould be made as plain as poffible, and with- 
out any furrows to carry off the water, as is uſual ; it being ſuſh- 
cient to make furrows at the diſtance of every fourth yard; and it 
is found by experience, that land, laid up without faurrows, bears 
more corn than that which has more furrows, becauſe wheat and 
barley, and other plants, receive the greateſt damage by drought; 
and therefore, this ought more eſpecially to be obferved in Spain, 
one of the dryeſt countries in Europe: In ſeveral parts of Spam, 
in 1664, it was found, that land ſown in September has yielded 
2 better crop than that ſown in October; and that in Octaber, 
better than that in November; which ſhews, that it is more ad- 
vantageous to ſow early than late: It is obſerved, that what is 
=_ ſown in the new moon, ſhoots forth, thrives and ripens ſooneſt: 
—_ In Spain, Ttaly, and the iſlands of the Mediterranean, they may 
: begin the firſt new moon in September, and end with that of No- 
=_ vember; but in Germany, and the Low|Countries, they begin in 
the end of Auguſt, and end with the new moon of Oeber. © 
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4 Halo at Paris, and the Cauſes of Halo's and Parhelia's; by 
M. Huygens. Phil. Tranſ. N' 60. p. 1065. 

AY 12th, 1667, the philoſophical ſociety at Paris, obſerv- 

ed a halo or circle about the ſun, whoſe diameter was 44, 
and the breadth of its limb, about half a degree; the upper and 
lower parts were of a vivid red and yellow, with a little purple 
colour, but eſpecially the upper; the red was within the circle; 
the other parts appeared whitiſh, and not very clear: The ſp; 
within the halo, was a little darker than that about it, ec 
towards the coloured parts: There was alſo a portion of another 
great circle, which touched the halo above, and whoſe extremi- 
ties were bent downward, as in Fig. i. Plate IX. this circle had 
alſo its colours, like thoſe of the halo, but fainter: The height 
of the ſun, at the beginning of the obſervation, was about 46%. 
There were in the air a few, white clouds, which tarniſhed a 
little the blue azure colour of the heavens, and leſſened the ſun's 
brightneſs, which ſhone, as in an eclipſe : The weather was 
cold, conſidering the ſeaſon of the year; and it was ſaid, that ĩt 
had freezed the preceeding night. This halo appeared in the 
ſame beauty and ſplendor of colours, from nine in the morning, 
when it began to be obſerved, till about half an hour paſt ten; 
after which time, it became gradually fainter, till two in the 
afternoon, when it ended, after reſuming a little more vigour 


. * — 


before its diſappearance. 
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towards B; but alſo that, imagining the ſurface of a cong, wheh 
vertex is in the eye, and ſides B D, BE, parallel to the rays C 
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on each ſide of the ſun, à parhelion in the great white circle as 
was obſerved at Name, and marked K and N; theſe'-parheka 
haye commonly luminous tails, becauſe the cylinders, which fol- 
low thoſe that form the parhelia, and which are at a greater 
diſtance from the ſun, tranſmit his rays to the eye; ſo that theſe 
tails may be 20 and upwards, in length; the parhelia are a. 
ways coloured, becauſe produced by refraction like the halo 
Belides, there are two other images of the fun; generated by 
theſe perpendicular cylinders, and ſo diſpoſed in the 'great white 
circle, that the ſpectator turning his face towards the true Tin; 
has them behind him, as the parhelia L and Mat Nome; and 
they are produced by two refractions, and one reflexion in the 
cylinders, in the ſame manner as the rainbow in the drops of 
water; ſo that the opake kernels contribute nothing to the pro- 
duction of the two ſuns; and they may be ſometimes ſo big 48 
to intercept the fight of them; according to the greater or leſs 
altitude of the ſun, the two parhelia are at a greater or leſs 
diſtance from each other: The ſame perpendicular cylinders 
may alſo produce a halo about the ſun,” on account of the round 
ing of their two extremities," and theſe halo's are probably thoſe 
which are generally ſeen to paſs thro? the two parhelia, on each 
ſide of the true ſun, as the halo GK NI in: the phænomenon at 
Rome: Some of theſe: cylinders are alſo parallel to the horizon, 
and in different directions; and this horizontal poſition is very 
natural to theſe cylindrical bodies, ſupported by the vapours 
ariſing from the earth: And in theſe cylinders, the arches, which - 
touch the halo's above or below are formed, as in the phæno- 
menon at Rome Anno 1630, deſcribed by P. Shenir ; as alſd in 
all thoſe by M. Hevelius, at the end of his Mercurius in Sole; 
and the arch, which appeared on the laſt halo at Paris, was of 
the ſame kind: The figure of theſe arches is different, according 
to the different altitudes of the ſun, and different diameters of the 
halo's: When the ſun is very near the horizon, ſuch an arch ap- 
pearing on an ordinary halo of 44* muſt repreſent, as it were, two 
horns, Fig. 6. A B, A C; but the ſun riſing higher, the horns 
become lower in proportion, and make ſuch arches as are repre- 
ſented in the ſame figure, where each height of the ſun is marked 

near the arch it is to make : Where the arches touch the hals's, 
that part being more ſtrongly enlightened and coloured than the 
reſt, makes it probable;: that there are parhelia in thoſe places: 
And the reaſon, why theſe arches do generally produce a parhe- 
lion is that both the arch and parhelion ate produced by the 
ſame parallel eylinders, as was the caſe in the laſt” parhelion at 
„ K K Paris; 
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Haris; and this ſeemed to be confirmed by the greater degree o 
brighineſs in the ſuperior / and inferior part, than any wherò elſe; 
whereas,. when produced by the round grains, it muſt appear all 
over 2qually ſtrong ; theſe parallel cy hinders account alſo for the 
Whwte-Grafs obſerved, together with the Paraſelenæ 's or mock- 
moons, by M. Hevelius, and exhibited at the end of his Mer- 
cur ius in Sale; the perpendicular fillet of that croſs is produced 
by the-reflexion of the moon's rays un the ſurface of theſe cylin- 
ders; as the other fillec, parallel to the horizon, is by the reflexion 
of the perpendicular cylinders, vhich form the great white. circle, 


of which: this fillet is a part; and that the parallel cylinders, may 


produce this effect, the moon muſt not be very high above the 
Þorizon : Beſides the perpendicular and parallel cylinders, there 
axe others moving in the air in all manner of poſitions, and theſe 
muſt produce a halo about the ſun, on the ſame account that the 
round grains do, and even a mare:vivid:one, in regard each 

Iinder ſends more rays:to the eye, than each of the little ſpheres; 
and the ſmall halo D E FE, in the Roman phænomenon, Fig. 5. 
may very well have been produced by ſuch cylinders: As to thoſe 
mock · ſuns, that ſometimes appear directly oppoſite to the true 
fan, ſuch as was obſerved by M. Hevelius, Feb. 1 3, 1661, be 
could find nothing, either inthe round grains, or in the cylinders, 
which ſhould make theſe ſuns neceſſarlly meet in the great white 
Circle, parallel to the horizon; and if itiſhould be verified by 
future obſervations, its cauſe muſt be looked for elſewhere: In 
the Authelion, obſerved by M. Hevelius,: Sep. 6, 1667, ithere 
were two coloured arches of a circle, oppoſite to the ſun, inter- 
ſecting each other, and their interſection was the place of the 
mock- ſun; which, tho' repreſented in Heuelius's figure, at the 
ſame height with the true ſun, yet it was in reality higher by 15 
or more; ſo that, if there had been a great white circle in this 
phęnomenon, there would be no parhelion in it: Far the gene- 
ration of theſe ſuns, M. Huygens ſuppoſed a number of ſmall cy- 
linders, with opaque-kernels, like the preceeding, but ſwimming 
in the air in an inclined poſition to the horizon, . atia certain 
angle, near half a right angle; for which effect, the cylinders 
Des Cartes obſerved to fall from the heavens, with ſtars at both 
ends were particularly appropriated; as may be ſeen experimen- 
tally, by forming cylinders of that ſhape, teprefented Fig.. and 
IJetting them deſcend in air or water; and theſe cylinders:accom- 
ted not only for the 4nthelia, made by the interſectiom of '2#0 
arches, as in Fig. 8. but alſo, for ſome other extraordinary 
arches and rods ſometimes obſerved near the tr" 
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nuke the effect of thoſe eylinders manifeſt, M. Huygens 
to the ſun, a cylinder, of glaſs.a foot long, of the liege 
in Fig. 4+ with an opaque; cylinder, of wood in the my 


— 
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requiſite ſituations, there were ſuccefhively.ſeen.the ſeveral xefracs 
tions and reflexions. obſervable in parhelia, and their Circles a 
It were to be wiſhed, far the confirmation of. this hygotheſis, tha 
ſome of thoſe ſmall. cylinders could. be abferved, to. fall tp 

zround at the time of any parhelia 3, but M. Huggent, ſhewed, 
that that could not eaſily: be done,., becauſe; the vagours, 
from the earth, which. praducg their cylindrical bguresy. 
them ſuſpended in the air. t ad c 1 11097) 29 
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＋T HS. taſk; conſiſts; of two; very different parts, which mu- | 


tually render esch other mote dlſſioult; fot: beſides: the 
teaching a perſon who cannot hear, to pronounce: the: ſound oi 
words, there is the other diſſidulty of making him underſtand a 
language, and know the ſignifcation of thoſe words; whetheo 
ſpoken or written, whereby, he may both expreſs his dn 
thoughts, and underſtand thoſe oh others: We find byrexpefiancey 
bat the moſt advantageous way: ob reaching a child his arftilans 
guage, is by converſation; but as this method is entirely enclud . 
ed hy deafneſs; ſo on the other hand, the want of language 
makes, it more difficult to teach him how to pronounce theiſpunds 
And their being no other way to direct his ſpeaking, than: by 
teaching him the ſeveral motions of the tongue, lips, palat, and 
other organs of ſpeech, in the forming of ſounds, that he may 
pronounce by art, what others do by cuſtom; the difficulty isftil} 
encreaſed, as theſe motions are ſo very nice and delicate, and the 
Cifterence in forming, ſounds fo very ſubtile, that moſt who pro- 
nounCe them everyday, cannot account for their formation, much 
leſs teach another z; and if it be thus difficult by writing, to give 
inſtructions to ane, who; underſtands a language, the difficulty 
muſt needs be ingreafed,. when there is no other language to ex- 
preſs it in, hut that of dumb ſigna : As to the firſt difficulty, viz. 
at of teaching to pronounce the ſound of words, tho* the ear 
guide the tongue in ſpeaking, as the eye does the hand in wri- 
ung, and therefore, ſuch as by accident loſe their hearing, loſe 
allo their ſpeech, and oonſequently become dumb as well as deaf; 
Jet it is poſſible to make: the organs of ſpeech obſerve their du e 


foltuces and motions; _— ear diſcern not the;ſound; and as 
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the ambient ſpace filled with water z the eyg eig puri allche 
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to the ſecond difficulty, that of underſtanding a lan 


the 


eye may apply complications of letters, or other chara ers to 
reſent the various conceptions of the mind, with the fame eaſe 
that. thee ear does a like * arp of ſounds ; : Si tho”'t be 
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* 
2 no 4 of founds; but ufo in ae Wn 
— * which an E ngliſhman pronounces, ont, 100, 755 
90920 i hman, un, deux, trois, &c, and the ſeveral characters 1 
and metals, are likewiſe uſed by different nations to re. 
> preſet th ſame conceptions; tho! expreſſed by diffetent ſounds ; 


-- and in fpecious arithmetic, the! ſymbols convey” the very ſame 


notions; itho*-the expreſſion:of them be as different, as theiſevt- 
ral languages that are ſpoken : And not to diſpute now! the poth- 
bility of introdueing an Univerſal Character, by which alt na. 
tionz>ſhould- expreſs theit common conceptions, it may be allow 
ed that three or more perſons, may, by conſent, agres on eb 
character whereby to expreſs their thoughts in writing, With. 
outirbgarding the ſound of Words; and if this may be done by 
nbul invented characters, why not. as well by thoſe already iwuſe! 
Whichg:tho' they ſignify ſounds by common uſe, yet they may 
be applied to ſignify immediately things or notions; and conſe- 
quently; while it is purely arbitrary, by what character any thing 
orinotion is expreſſed, we may as well uſe that collection of et- 
ters} to expreſs things to the eyes of the deaf, by which others ex- 
preſs the ſound or name of it to thoſe that hear 4 i fo that, indeed; 
that will be to him a real character, which expreſſes to another 
a vocal found, and ſignifies to both the ſame notion. it 
The. perſon „Dr. Wallis undertook to teach, was Mr. Dani 
Whaley of Northampton, who was very ingenious, and fat, 
at leaſt a mathematician, as to draw pictures, whereby he was 
already accuſtomed to obſerve and imitate thoſe little niceties in 
2 face, without which, it is not poſſible to draw a picture well: 
Once he could have ſpoken, tho? ſo long ago, that he ſeare fe- 
membered it; but having2about five yrars of age, loſt bis hear- 
ing de by conſequenes loſt his ſpeectsalfv, not at once, but. gta. 
dually in about half à year's time, ſo that his dumbneſs did not 
originally proceed from any indiſpofition in ther organs of pech 
but was a conſcquence'of his want of * And tho ig Was 
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poſkble to teach him-ſo to-ſpeak as to be underſtood, yet not 
with that accuracy, that a criticalear might not eaſily diſcern 
fome failures or little differences from the ordinary tone; be- 
ſdes, the ear being ſo neceſſary to guide: the tongue, it is not 
feaſonably to be expected, that he who cannot hear, tho“ he 
miy know how to ſpeak truly, ſhould yet perform it ſo accu- 
tately, as if he had all the advantagę of his ear: Nor could it 
be expected, that E ſhould be able to make fo great uſe of 
ſpeaking as others do, as he''eahnot hear what others ſay to 
him, nor expreſs his own thoughts to them; and tho“ he might 
in time diſcern, by the- motion of the lips, what is ſaid to him, 
ret this cannot be expected, till he is ſo far maſter of the lan- 
guzge, as chat by a few: lettets known; he may be able to * 
ply the reſt of the word, and by a few words, the reſt of 
ſentence, br at leaſt the ſenſe of it by a ptobable conjecture, 
as is the caſe in deciphering letters; and yet the eye cannot 
actually diſcern all the varieties of motion in the organs of 
ſpeech, many of them being internal: As to the other part of 
the deſign, viz.- the underſtanding of a language, there ſeems 
to be no reaſon at all to doubt, but he might attain this as per- 
fectly. as thoſe that hear, and writelit-as well. 
The method to be uſed in the teaching a dumb perſon to 
peak; is as follows; vou muſt firſt, by the moſt ſignificant ſigns 
you can deviſe, make him underſtand the poſture and motion 
of the tongue, lips, and other organs of ſpeech, in forming any 
bound; which, if he hit right, you are to confirm him in it, 
and if he miſs, to ſignify to him in what he differed from your 
direction, and to what circumſtances he muſt attend to correct 
it; and it would be in vain to enter upon this taſk without ex“ 
attly-confidering,' and being perfectly maſter of the accurate 
formation of every found in ſpeaking: As to the method of 
teaching the language, begin ' withygueh actions and geſtures 
3 have a natural ſignificancy ; and from them, or ſome few 
bans the perſon ' himſelf had before taken up to expreſs his 
thoughts, proceed to teach him the meaning of ſomething elſe, 
and ſo by degrees to other things; and this in ſuch a method, 
my? what he knows already may be a ſtep to what he is next 
to earn - 1: T1971 7. : | b 
This gentleman, Mr. Whaley, at a meeting of the Royal 
dociety, May 1662, pronounced diſtinctly ſuch words as were 
propoſed to him, tho” not with the uſual tone or accent, yet 
ſo as eaſily to be underſtood ; he did the like ſeveral times at 
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White-Hall, in the preſence of his Majeſty, his highneſs prince 


Rupert, 
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Rupert, and many others of the nobility;, In the 1 — 350 ; 
year, which was. the whole time of his. ſtay with. Dr. Wallis, 
be had read over a great part of the Engli/h: Bible, and had 
attained ſo much.ſkill,. as to expreſs. himfelf intelligibly on or- 
dinary affairs, to underſtand, letters written to him, and tg 
write anſwers to them; and in the preſence, of many foreigners, 
he not only read Englyh and Latin, but pronounced the moſ 
difficult. words of their language, and even Polifh. itſe. 

Ur. Wallit made the like experiment on Mr. Alexander Pa- 
ham, who was deaf. from his bir. 
The, Sal-Gemme Mines in Poland. Phil. Tranf. Ne 6 f. p. 1090. 
HE SE mines are a mile diſtant from Cracow, near the 
ſmall town WMiliſta, which, except the church, is all 


dug hollow under ground; there are four ſquare, deſcents into 
mem four of five. foot long and as many broad, lined with 


timber, the two principal being in the town: itſelf, are thoſe 


mr! which dhe ſalt is drawn up; the other two ſerve for let- 
ting down timber and other neceſſaries : Above ground is a 
grestayhnel, turned round by a horſe, with a ſtrong rope as thick 
as a man's arm; to the big: rope, is tied another, wbich;;ong 
ſaſtens in ſuch a manner about his middle, as to ſit in ig, And 
take another perſon in his lap, and hold him faſt; whereupon 
they big rope being let ſomewhat down, another faſtens a piece 
oh, ron do the other thick rope; and ſeats himſelf in it,, taking 
anothem man inhis lap, and he, being let down a, little way, 
gives plage to tlie others to · do the like; in which manner, 30, 
A or mort may be let down. all at once; and thus they de- 
ſcend te the depth of 100 fathoms, and then they come to 
ladders, by which they: deſcend 100: fathoms more 31 the ſeveral 
pallkges-and-. holes are ſupported with ſtrang timber. 
Out of theſe mines tatig dug three ſorts of ſalt ; the firſt, a 
common; coarſe andthladt ſalt; the ſecond; a little finer- and 
rhiter; the third, very white and clear like cryſtals tha 
cas ſe and black ſalt is cut out into large roundiſh pieces, thres 
Poliſh ells long, and one thick, which-cofts from 50 to Pa- 
JifhrAgring : The. inhabitants! of Cracotu have the priviledge oh a 
certain number of pieces, at eight florins the piece. 

great pieces lie before: their doors, and are licked, by; the cattle, 
after ward they are ground for uſe in mulls and other engines 
their colour is a darkiſſn grey, with ſome. mixture of !yellowd 
When this {alt- work was Arſt fund, the miners were Germant) 


whence the poleyhave retained the Gamas names of a 
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and given them Potyþ terminations: Theſe mines belong to 
the king of Poland, and are one of the beſt branches of his re- 
venue, and there are rooO men employed in them: They keep 
three horſes always belew, for carrying the ſalt from the places 
where it is dug, to where it is drawn up by the abovementioned 
wheel and ropes, turned round by a horſe above ground: The 
horſes, after being a while under ground, grow blind from the 
ſharpneſs of the falt, and their hoofs grow as long again as they 
do uſually, near a ſpan long: Beneath are certain ſalt- ſpringꝭ, 
whence the ſalt· water is conveyed by channels to ſeveral places 
where it is boiled to falt. F 

In the defart of Podolia, near the Boriſthenes, is a ſalt- lake, 
whoſe water is evapetated by the ſun's heat, and turned to falt, 


like ee. 0 
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The Way of making Vinegar in France. Phil. Tranſ. N? Gr. 
1 91 : p- 2002. | 1977 COP Ce TY 
FAHEY take two large caſks, at the bottom of each th 
put a trevet of a foot high, and as large as the caſk w 
alow of: On this trevet they put vine-twigs, on which a ſub- 
ſtance called rape is laid, with which they fill both veſſels 
within half a foot of the top; and this rape is ao, ather 
than the wood or ſtalks of the cluſters of grapes dried and 
freed from the grapes ; and the trevet and vine-branches axe 
put at the bottom of the caſk, to keep the rape from ſettling ; 
for it is this rape which alone heats and ſours the wine; the 
two veſſels being almoſt quite filled with the rape one of 
them is filled up with wine, and the other only half full for 
that time; and half the wine in the full veſſel is drawn off 
every day to fill up the other, and thus they fill and empty the 
velels by turns; generally, in two or three days, the half fil- 
led veſſel begins to heat, and this heat encreaſes for ſeveral 


ſueceeding days, till the vinegar is perfectly made, which the 


workmen know by the ceaſing of the heat: In ſummer it is 


the work of 15 days ; in winter it proceeds. more flowly, and 
m proportion to the degree of cold: When the weather is hot- 


telt, the wine muſt be drawn twice a- day from one veſſel to 
the other; it is uy the half filled caſk that heats, and as foon 


you have done fillipg, its heat ceaſes for that time, and the 
®ther caſk begins to heat: The full veſſel is quite open a: tog; 
but that füll has 'a wooden cover: The ,belt wine makes 
the beſt vinegar; and yet good vinegar, is made of wine that: is 
turned: The wine, in changing, leaves a certain greaſe; _ 

icks 
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ſticks partly to the ſides of, the caſk, and partly. to the rape, 


* 


ſq 


that if the rape is not cleanſed once eyery year, the wine turns to 
a whitiſh: liquor, which. is neither, wine nor vinegar: At the 


time of pouring the wine out of one veſſel into the other, thett 
ariſes a ſcum on the top, which muſt be carefully. taken off: In 
more flowly. than in thoſe already uſed. . „iet 
The rape as ſoon as it is ſeparated, from the grapes, which is 
done immediately after the vintage, is carefully put up in barrels, 


caſks, that were never uſed for this purpoſe, vinegar. is made 


leſt it take air, without which it would heat and be ſpoiled : There 


is no other way of preſerving rape that has once been uſed, than 
drowning of it, that is, filling the veſſel wherein its contained with 
wine or vinegar: Rape will ſerve a year, providing care be taken 


of cleaning every morning with a piece of linnen, the greaſe on 


the ſides of the veſſel, and with a little broom, that which 
ſwims. oh the top df the liquor; it may be freed of its greaſe 
with water, by rubbing it between the hands; the nature of this 


* 


with phlegm of wine after diſtillation. 


greaſe is not hitherto known : Some are ſaid to make yinegar 


F * 


Pneumatical Experiments: by Mr. Boyle. Phil. Tranſ. Ne bz, 
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U P ON putting a duck into the receiver of an air pump, and 


exhauſting the air, in the ſhort ſpace of a minute, ſhe 
appeared much diſcompoſed, and between that and the ſecond 


minute, her ſtruggling and convulſions: increaſed ſo much, that 


ſhe ſeemed to be expicing : ſo that notwithſtanding nature has 
enabled water-fowl to continue for ſome time without reſpira- 
tion under water, yet they are not able to hold out conſiderably 
longer than a hen or other land-fowl : This duck being revived 
by the admiſſion of freſh air, and again ſhut up in the fame 


receiver with the air in it, continued five times as long as be- 


fore, without being diſordered : Upon putting a duckling into 
the ſame receiver, before the end of the firſt minute, ſhe gave 
manifeſt ſigns of being much diſordered, and in two minute, 
her convulſions obliged us to let in the air, whereby ſhe quickly 


recovered: When the receiver, was pretty well exhauſted, ſhe 


appeared manifeſtly bigger, than before the-air was withdrawn, 


eſpecially about the crop, tho? that was very turgid before, tht 


ſame duckling was ſhut uy very cloſe in the fame receiyer-faris 
minutes without growing ſick by her impriſonment. ; ,.'4 {1d 
lacluding a viper in a ſmall receiver, as the air was exhauſted, 
ſhe began to ſwell, and afforded theſe phanomega, 1. It br 
0 " 


| RovAL SociEt TY, 26i 
ood while after ceaſing to pump, ere the Viper began to ſwell 
o much as to be made to gape. , 2. She continued above twWo 
hours in the exhauſted receiver and gave ſigns of life. 3- After 
ſhe was once ſo ſwelled, as to be obliged to open her jaws, ſhe 
appeared ſlender and lank again; and yet very ſoon after ap- 
peared to ſwell again, and Open her Jaws wide as before. Includ- 
ing a viper in the leſſer ſort of receivers, and exhauſting the 
ir, the viper moved up and down, as if it were to ſeek for air, 
ind after a while foamed a little at the mouth; the body did not 
fwell conſiderably; and her neck leſs, till a good while after 
the exhauſtion ; but afterwards her body and neck grew prodi- 
th WY cioully tumid; and a tumor appeared on her back: An hour and 

a half after — the receiver, the diſtended viper gave 
oh manifeſt ſigns of life, but none afterwards 3 the tumor reached to 
ch the neck, but did not ſeem to affect much the under jaw; both 
the neck and a great part of the throat held between the eye and 
the candle, were tranſparent enough, where the ſcales did not 
ar WY j"terpoſe : The jaws remained wide open, and a little diſtorted z 
| the Eqiglottts with the Rimula laryngis or Glottis, which re- 
" mained gaping, was protruded almoſt to the farther end of the 
2, lower jaw : Upon re-admitting the air at the end of 23 hours; 
the riper's mouth was preſently cloſed, tho? ſoon after it opened 
again, and continued ſo for a long tinie ; and on ſcorching or 
pinching the tail, ſhe gave ſome ſigns of life. Including an ar- 
dinary common ſnake, together with a gage, into a portable 
receiver, which being exhauſted of air, was laid afide in a 
place, where it continued from 10 or 11 in the forenoon, till 
about nine next morning, tho? he ſeemed to be dead, and gave 
no ſigns of life upon ſhaking the receiver, yet en holding the 
glas at a convenient diſtance from a moderate fire, in a little 
ime he gave ſigns of life, and even exerted his forky tongue; 
and in this condition he was left till next day in the afternoong 1 
when he was found paſt recovery, and his jaws, which were for- | 
merly ſhut, gaping exceeding wide, as if ſtretched open by ſomæ = 


R KN ©. + 


> S 3 > ow 1. = 


external force. | 5 KORG 
Including a large frog in an exhauſted receiver, ſhe continued 
alive about two hours, ſometimes moving from one ſide of the | 


receiver to the other; the animal ſwelled, and did not appear by 
ay motion of her throat or thorax to breathe ; het head was nat | 
much ſwelled, nor her mouth forced open. After remaining g 
there above three hours, and perceiving no ſighs of life in herz | 
we * was admitted, and her tumid boay was — very much; 
ein n out of the receiver, .the appeared quite dee ad, 
Vox, ry | — d 
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but laid on the graſs in a garden all night, the next morning 
the was found alive : Putting a frog into a ſmall receiver, about 
11 in the forenoon, and exhauſting the air, and turning the cock 
under water, it took in about 13 x ounces of water, and the fro 
continued in the receiver all the- while under water, lieh 
enough till about 5 in the Afternoon, when it dy*d : The fro; 
ſeemed not at firſt to be much altered by the exhauſtion of the 
air, but continued breathing both with her throat and lungs, 
Including in a pretty large receiver a couple of frogs newly tz 
ken, one of them not above an inch long, the other very large; 
whilſt the air was exhauſting, the lefler frog ſkipped- up. and 
down in a very lively manner, and clambered up ſeveral time 
the ſides of the receiver; but in a quarter of an hour he lay 
dead, with his belly upwards ; the large one held out half a 
hour, tho? he began to fwell much on the withdrawing the air, 
and to leap up and down in the receiver, as it was exhauſting: 
Shutting a little frog into a ſmall portable receiver, on the fut 
pumping ſhe was lively enough, but when the air began to be 
conſiderably withdrawn, ſhe appeared to be much difordered, 
and after the receiver was taken off, the frog was alive and con- 
tinued to appear fo near an hour, tho' the abdomen was very 
much, and the throat ſomewhat diſtended; at the end of 3 
hours after the removal of the receiver from the pump, the ai 
was admitted, upon which, the abdomen, which then ws 
ſtrangely ſwelled, did not only ſubſide, but ſeemed to have: 
great cavity in it, as alſo the throat proportionably, which con- 
tinued after the frog was dead : Upon conveying a large frog 
into a proper receiver, and exhauſting the air, her body ws 
gradually diſtended ; the receiver with the gage was kept under 
water near 7 hour, at the end of which, the receiver was found 
tight, but the frog dead and exceedingly ſwelled, upon admit 
ting the air, ſhe became more hollow and lank than ever. 
In order to try, whether animals, that had lately been accul- 
tomed to live, either without any, or without a full reſpiration, 
would not be more ſlowly killed by the want of air, than others 
which had been longer uſed to a free reſpiration ; a kitten that 
had been kittened the preceding day, was put into a ſmall te 
ceiver, in a minute or a little more, after the air began to be 
firſt exhauſted, the little animal, that in the mean time v 
gaſping and had ſome violent convulſions, lay as dead; but i 
admitting the air, it immediately gave ſigns of life, and being 
taken aut of the receiver, quickly recovered : Another of the 
fame litter being put into the ſame receiver, it ſoon 1 


* * 
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e convulſions, after which it lay as dead; and tho* the pump- 
ing was continued, and the engine ſeemed not to leak, yet the 
kitten began to ſtir again, and after a while had ſtronger and 
more general convulſions than before, till, at the end of full ſiæ 
minutes after the firſt exhauſtion of the air, the animal ſeemed 
quite dead, and taken out of the veſſel, it lay with its mouth 
open, and its tongue lolling out without any ſenſible breathing 
and pulſation, but pinching him made him give immediately 
* jome ſigns of life, tho? there was ſtill no ſenſible motion of the 


e heart or lungs; but afterwards gaping and fetching his breath in 
ng an odd manner, and with much ſtraining, as fœtus's are ſeen to 
* 


do, when cut out of the womb, in about a quarter of an hour 
he recovered gradually: Incloſing a third of the fame litter in 
the ſame receiver, it was obſerved that ſeveral violent convul- 
ſons, at the ſecond or third exhauſtion, ended in a ſeeming death 
in about a minute and a half: A while after, tho* the pumping 
was continued, the kitten gave manifeſt ſigns of life, after ſeve- 
nl convulſions, as great as thoſe of the firſt fit; in ſeven minutes 
after working the pump, the air was let in, but tho? it was 
taken out of the receiver, and Aqua Vitæ poured into its mouth, 
yet it died. By theſe experiments it appears, that theſe animals 
continued thrice longer in the exhauſted receiver, than other 
animals of that bigneſs would probably have done. 

Putting ſome water into an open tube, and fuffering the air to 
eſcape in an exhauſted receiver, the water did not ſeem to loſe 
its bulk in any ſenſible degree. Filling a tube, ſealed at one end 
with water, 36 inches long, and inverting it into a glaſs 
veſſel, leſs than 2 inches in diameter, and but little more than 
7 inch in depth; conveying theſe glaſſes into a fit receiver, and 
the air being leiſurely exhauſted, and gently re- admitted, the 
many bubbles that had aſcended, during the operation, formed 
a- top an aerial aggregate, amounting to £; of an inch. Preſently 
after another tube was filled with the ſame water, and inverted, 
and the water being let fall to the ſurface of that in the veſſel, and 
the air let in again, the water was driven up to within of an inch 
of the very top: The tube for meaſuring air concealed in water, 
was 43 inches above the ſurface of the ſtagnant water; the air 
collected out of the bubbles at the top of the water, was the firſt 
ume better than & of an inch, and the water in the pipe ſubſid - 
ed as low as the ſurface of the ſtagnant water ; the ſecond time, 
only 4 and vg, and it ſubſided to 4 or 5 inches above the ſurface o 
the water in the open veſſel : It muſt be obſerved, that the air 
at the top of the tube did poſſeſs more room than its bulk did ab- 
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ſolutely require; becauſe it was ſomewhat defended from 
preſſure of the atmoſphere by the weight of the ſubjacent Cylinder 
of water, which might be about 3 or 4 foot long: Having pro- 
vided a clear round glaſs 3 + inches in diameter, with a ftem 
9 inches long which was melted within an inch of the top, at 
the flame of a lamp, and drawn out for two or three inches 2 
flender as a crow's quill, that the decrement of the water, on the 
receſs of the air lodged in its pores, might the more eaſily be 
abſeryed and eſtimated ; above this ſlender part of the pipe, the 
glaſs was of the ſame largeneſs, with the reſt of the ſtem, thut 
the aerial bubbles aſcending thro' the ſlender part, might there 
find room to break, and fo prevent the overflowing, or loſs of 
any part of the water ; after filling this veſſel, not without ſome 
difficulty, till the liquor reached the top of the lender part, when 
not being uniformly enough drawn out, it was ſomewhat broader 
than elſewhere, it was conveyed together with a pedeſtal, where, 
on to reſt, into a high receiver, and exhauſting the air, numerou 
bubbles diſcovered themſelves aſcending nimbly to the upper part 
of the glaſs, where they made a kind of froth or foam: This done, 
the pump was ſuffered to reſt awhile, to giye the aerial particles 
lodged in the water, time to diſentangle themſelves and-emeryr, 
which when they had done a pretty while, the pump was pled 
again, to prevent any air's getting in to ſo large a receiver: Thi 
alternate pumping and reſting laſted for a conſiderable time, til 
at length the bubbles began to be very rare; after which, the 
external air was let into the receiver, and tho? a great number 
of bubbles had eſcaped out of the water, the difference of the 
water's height did not amount to above, if ſo much, as a hait's 
breadth ; and the chief operator in the experiment profeſſed, tha 
for his part, he could not perceive any difference at all. | 

Filling a glaſs of the fame ſhape, and much of the fame big 
neſs, with red wine, and placing it on a'convenient pedeſtal in 
A high receiver, ſome of the air was exhauſted; and in a little 
time, there emerged thro the flender pipe, ſuch a number of 
bubbfes darted as it were upwards, as was both agreeable and 
ſurpriſing to the ſpectators, and they aſcended: very ſwiftly for 
— of a quarter of an hour. 

Upon putting an oyſter into u very ſtall receiver, and keeping 
it there long enough to have ſucceſſively kill'd three or four birds 
or beaſts, Sc. it was not kitted, nor, for ought could be per- 

ceived,” conſidera) difordered, only at each ſuction, the . 
contained between the two ſhells eſcaped 'at their joining, a 


Was concluded from the foam: About 24 bours after, this te 
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mother oyſter, that had been put at the ſame time into the recei · 
yer, were alive: Putting a craw-fiſh into a pretty large receiver, 
it did not ſeem to be much diſordered, till the air was in great 
meaſure pumped out, and then its former motion preſently ceaſed, 
and it lay as dead; upon admitting a little air into the recei- 
yer, it began preſently to move a freſh, and on withdrawing the 
ir again, it became motionleſs ; having repeated this two of three 
times it was taken out of the receiver, without having ſuſtained 
any harm: Putting an oyſter into a yial full of water included in 
zreceiver, that the motion of the bubbles might be ſeen thro? the 
water ; this oyſter was ſo ſtrong, as to keep itſelf cloſe ſhut, and 
repreſs the eruption of the bubbles all the time of the experiment : 
Upon ſubſtituting a more vigorous craw-fiſh in the room of the 
former, in ſpight of all the pumping, it continued moving in the 
receiver, | 

| Into a receiver, ſhaped almoſt like a bolt-head, containing 
near a pint by eſtimation, and its globular part almoſt filled with 
water, was put at the orifice, which was pretty large, a ſmall 
gudgeon, about three inches long; after exhauſting very well the 
air, to 19 or 20 parts of contained air; it was obſerved, 1, That 
to there appeared a great number of bubbles about the fiſh, 
yet the reſt + the water, notwithſtanding the withdrawing of ſo 
much air, emitted no froth, and hut few bubbles. 2. The fiſh 
diſcharged both at his mouth and gills, for a long time, a great 
number of bubbles; and whenever he lay ſtill, new bubbles would 
adhere to many parts of his body, eſpecially, bis fins and tail, as 
if they were generated there ; ſo that be would appear all beſet 
with bubbles, and if he was obliged to move or ſwim, he would 
quickly ſhake them off, and as ſoon recover them again, upon a 
little reſt, 3. He gaped and moved his gills all the while, as 
before he was included; tho? towards the end, it often happened, 
that he neither took in, not emitted any aerial particles that 
could be perceived. 4. After a while, he lay almoſt conftantly 
with his belly upwards, and yet in that poſture ſwam briſkly. 
5. He ſeemed, after a while, to be more lively, than when firſt 
putin: About an hour and a half after being incloſed, he was 
amoſt free from bubbles, with his belly upwards, and ſeeming 
ſome what tumid, but lively as before: But in about an hour 
ter, he ſeemed to be motionleſs and ſomewhat ſtill; upon 
Pening the receiver under water, which ruſhed in, till it had 
illed the empty part of the ball, and the greateſt part of the ſtem, 
the fiſh funk to the bottom with all the ſigns of life imaginable, 
ad conveying him tire the pipe into a baſon of water, he Jay for 
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ſdme hours on onè ſide or the other, without being able to fim 
or lie on his belly, which appeared very much ſhrunk: All the 
while he continued in the baſon of water, tho' he moved hi; 
gills,” as before he had been incloſed, yet he emitted in this 
new water no bubbles, and at length de dus able bo de conſtant 
on his belly: He lived in the baſon eight or ten days, tho? ſeveral 
other gudgeons died in much leſs time. 

-Afmall bird, with the abdomen opened almoſt from fide to 
fide without burting the guts, was put into a fmall receiver, 
and the pump being wrought, continued for ſome time without 
giving any ſigns of diſorder ; ; but about a minute and a half from 
che beginning of the exhauſtion, it began to have convulſiye mo- 
tions in the wings, and at the end of two minutes it was found 
dead; and yet no 5 remarkable alteration was obſerved in the langs; 
and the heart, or at leaſt its auricles, were found beating, and 
continued ſo for a while after: Upon making two incifions on the 
abdomen of a large frog, in fuch a manner that the. two lobes of 
the lungs came out thereof, and ſuſpending the frog by the Jeps 
in a ſmall receiver, and exhauſting a good deal of air, 1 ani- 
mal ſtruggled very much, and ſeemed to be much diſordered; and 
after the receiver was well exhauſted, it lay ſtill for*a-while%s 
if dead, with the abdomen: and thigh very much ſwelled; ds if 
jorcibly diſtended by ſome rarified vapour or air; but as upon 
putting in the frog, one of the lobes was almoſt full, and the other 
almoſt ſhrunk up; ſo they continued, after the receiver had been 
exhauſted ; but upon the admiſſion of the air, the bodies ceaſed to 
be tumid, and the ſwelled lobe appeared ſhrunk up likecthe 
other; and- the receiver bein removed, the ' frog preſently te- 
vived, and quickly began to fl the lobe again with air. 

The heart of an eel being taken out, and laid on a plate of 
un in a ſmall receiver, it was perceived to beat there as in the 
„pen air, and exhauſting the veſſel, the beart grew very tumid, 
and here and there emitted little bubbles, yet it continued o 
beat as-nianifeſtly as before, and ſeemed to be | more quick: 
The heart of another eel, after being included in a receiver, 
firſt exhauſted, and then ſ ecured from leaking, - appearet 

tumid, and continued to beat there near an hour; after which 
finding i its motion very languid, by breathing à littl e on that 
part of the glaſs where the heart lay, it ſoon rebovered its mo- 
tion; and thus it could always be renewed: by the application 
of a little warmth; after three hours, a bubble between the. 
heart and the auficle, ſeemed to have now and then a. little 
tremulous motion, but it was ſq faint, that no warmth could 
guicken it, nor the admiſſion of the external air. In 
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In order to compare. the times, in which animals die by with- 
drawing the ambient air, and by being ſuffocated in water, a 
teen finch, with his legs and wings tied to a weight, was 
gently let down into a glaſs body filled with water; and in half 
2 minute, it was found quite dead: a ſparrow was tied to 
the ſame weight, and let down after the ſame manner: but 
tho! it ſeemed to be more vigorous under water than the other 
bird, yet in half a minute it died: Holding a mouſe” by the 
tail under water, it emitted ſeveral bubbles of air from its 
mouth, and as a ſpectator affirmed, from one of his eyes; 
being taken out in ſomething more than half a minute, he re- 
tained ſome motions, which proved to be convulſive 3 and at 
laſt died: Upon tying a conſiderable weight of lead to the 
body of a duck, and putting her into a tub full of clear water, 
where ſhe continued for a minute quietly enough, but after- 


n wards ſhe appeared much diſorderd; in two minutes ſhe was 
of taken out, and found alive; immerging her a ſecond time into 

other freſh; water, ſhe emitted ſeveral bubbles at her beak and 
a noſtrils, and continuing above two minutes in the water; ſhe 


began to ſtruggle very much 3 after four minutes, the bubbles 


x were fewer, and then ſhe began to gape, without emitting any 
io bubbles ; and thus ſhe continued gaping for ſix minutes, when 
" all her motions appeared to ceaſe, . and her head to hang down, 
v and after ſeven minutes ſhe was found quite dead; ſo that this 
" water-fowl could not live in cold water, without taking in freſh; 
I air, above fix minutes: A weight was tied to a duckling's legs, 
a. and being let down into a tub of water, the greateſt part of the 
F time of her being immerſed, ſhe. emitted many bubbles at 


her noſtrils, and ſtill more from a certain part about her head, 
if equally diſtant from her eyes, and nearer the neck; after much 
b ſtruggling and frequent gaping, ſhe had ſeyeral convulſions, 
, and drooped her head, and thus in three minutes ſhe became 
; motionleſs, and at the end of four minutes ſhe. was found dead: 
A viper that was kept ſo many hours in an exhauſted receiver, 
| till it was concluded to be quite dead, was. kept all night in a 
1 glaſs-body on a warm digeſtive furnace, and it was found next 
% morning very lively; finking her with a weight into water in a 
tall glaſs receiver, with a cork fitted to its orifice, in an hour + 
and a quarter ſhe often exerted her black tongue, and in four 
. hours ſhe appeared to be alive, ſwimming all this while in the 
. water; after ſeven hours ſhe appeared quite, dead. Though 
, ſome of the above; mentioned animals ſeem to have been a 
| 
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lale ſooner deſttoyed by drowning, .than by the air-pump, Feb» 
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that is no certain proof, that ſuffocation kills ſooner than the 
want of air; for in drowning, that which deſtroys, is at the 
very firſt; and all at once, applyed in its full rigors ; Wherez; 
receivers cannot at once be deprived of their air, but by degrees; 
ſo that to the very laſt, the receiver will not be entirely 
exhauſted ; for having expreſly provided a very ſmall receiver, 
that could be exhauſted at one ſuction, a mouſe was killed in 


it in leſs than half a minute. 


A Cnititiudtion of the Pneumatical Experiments; by A. 
Boyle. Phil. Tranſ. Ne 63. p. 2035. . | 

PO N putting a linnet into a receiver, the glaſs was well 

* cloſed with cement and a cover, and no air was exhauſt- 

ed, nor any new air admitted, yet it continued there for three 

hours ; and tho' it ſeemed a lde ſick, yet being afterwards 


taken out; it recovered and lived ſeveral hours; from the 
ſame teceivet having exhauſted half the air; and putting a 
linnet into it, and the air; as appeared by a gage, continuingin 
the ſame fate; it lived an hour and a quarter before it ſeemed 
to be in any danger; and on admitting the air it recovered, 


and being taken out into the open air, flew away: Includ- 
ing in a receiver a lark, with a gage, by which it appeared 
that 3 of the air was exhauſted; the bird was then obſerved 
to pant much, and a little after, it fell into convulſions, and 
before the air could be admitted, it died: Preſently after, 

putting into the ſame receivet à green-finch, and exhauſt 
half the air, as appeared by the gage; in a minute after, the 
bird was obſerved to be very ſick, and after the evacuation of a 
certain ſubſtance by the mouth, it ſecttied to recover, afid con- 
tinue pretty well, yet till panting ; atid at the end of four mi- 
nutes, growing very ſick; ſhe vomited again, and recovered 
very much; at the end of a full quarter of an hour from the 
firſt exhauſting the receiver, the bird appeared to live: A vi- 
per was included, together with a gage, in à portable receiver, 
and exhauſting the veſſel, ſecuring it againſt the regreſs of the 
air, the impriſoned animal was obſerved not only to be alive, 
but nimbly to exert its tongue, about 36 hours, after it 'wal 
firſt ſhut up ; afrer 60 hours it appeared very dull and faint, 
and not likely to live much longer; next day, it was found 
ſtone dead, with its mouth wide open, and the air was found 
exhauſted to four parts in five. | 5 
Travellers obſerve, that on high mountains, they are oblig- 
ed to fetch their breath oftocr than uſual; W, 
N . | inquiry 
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inquiry, whether this be owing to the thinneſs of the air, or to 
ſome ſteams in it, ſuch as ſulphureous exhalations. 13 

Including a mouſe in a fine limber and clear bladder, and 
putting both into a receiver, the air was gradually exhauſted, 
and that in the bladder proportionably expanded itſelf, and 
diſtended the bladder, that by the rarefaction, the air was be- 
come unfit for reſpiration, and the animal ſeemed to be in dan- 
ger; whereupon admitting the air into the receiver, it com- 
preſſed the ſwelled bladder to its former dimenſions, and con- 
ſequently the included air was reduced to its former denſity, by 
which means the fainting mouſe was quickly revived. % 2 
Taking a number of tadpoles, and putting them in water into 
2 portable receiver; at the firſt exhauſtion of the air, they roſe 
to the top of the water, tho* moſt of them ſubſided again, till 
they were raiſed by the next exhauſtion ; they ſeemed by their 
wriggling motion to be very much diſcompoſed ; the receiver 
being exhauſted, they continued moving on the ſurface of the 
water, and ſome of them endeavouring to dive to the bottom, 
were ſoon . buoyed up again; in a little more than an hour, 
they were all motionleſs, and lay floating on the water; and on 
opening the receiver, and admitting the air, they preſently ſunk 
to the bottom, but none of them recovered. Seer d e 
pon including four or five of thoſe odd aquatic inſects, of 
which gnats are generated, with ſome of their water, in a ſmall 
glaſs receiver, which being exactly cloſed; was kept in a ſouth 
window, where thoſe little aninials continued to ſwini up and 
down for ſome days, after which, they put off their Zxuv:z, 
or caſt-ſkins, arid became perfect gnats; and they lived a good 
while in this thin medium, till hunger or cold deftro ed them. 
Putting the warm blood of a lamb or ſheep in a wide-mouth 
glaſs into a receiver, it was a great while after exhauſting the 
ar, that the more ſubtile parts of the blood began to force 
their way thro? the more clamniy and viſcid parts, and ſeemed 
to boil in large cluſters, ſome as big as large beans or nut- 
megs; and ſometimes the blood was ſo volatile, and the ex- 
panſion ſo great, that it boiled over the containing glaſs, tho? 
It did not fill, at firſt putting in; a quarter of it: Including 
ſome warm milk from the cow in a cylindrical veſſel, four or 
fre inches high, when the external air was fully withdrawn, 
the milk began to boil, and that for a good while, / and fo im- 
petuouſly, that it ran over the containing glaſs, tho' there were 

above two or three dunces of liquor in it; and gall was 


oblerved to be muon more diſpoſed to [well, which is agreeable 
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to the viſcidity of its texture: The deſign of making the pre- 
ceding experiments was to deterinine, whether the little bubbles, 
appearing on the removal of the external air, do ſo diſtend 
the veſſels of animals, eſpecially the ſmaller, as to cauſe ob- 
ſtructions, and ſo ſtop the circulation of the blood; and what 
ſeems to confirm that it does, is that a bubble was once ob- 
ſerved in the aqueous humour of one of the eyes of a viper, 
included in an exhauſted receiver; and that particles of air are 
contained not only in the blood and other juices, but alfo in 
the ſofter parts of the body, it was obſerved that upon putting 
the liver and heart of an cel, after cutting them a-croſs, into 
a receiver, and exhauſting the air, the liver was manifeſt] 
ſwelled, and at the place of inciſion ſeveral bubbles eſcaped, 
and on the admiſſion of the external air, both theſe parts pre- 
ſently ſhrunk. | | 
A young mouſe was included in a round vial with a wide 
neck, on whoſe upper part a fine thin bladder was ſtrongly 
tied, out of which the air had been carefully expreſſed, and 
putting it into a receiver, with a mercurial gage, the ait wa 
gradually pumped out to a foutth part, as appeared by the 
gage, and the air, expanding itſelf in the phial, ſeemed to 
have blown the bladder half full, and the mouſe was very 
much diſordered; but upon re- admitting the air into the re- 
ceiver, the animal recovered; a little after, the experiment 
was repeated, and the air was by the gage reduced to its for- 
mer degree of rarefaction, and the mouſe was kept in that thin 
air four minutes, after which it appeared to be ſick, and was 
recovered again with difficulty: Conveying him again, after 
ſome reſpite, into a receiver, and reducing the air to its former 
degree of expanſion, he was kept there for a full quarter of an 
hour, without any diſorder ; and in ſome time again, after re- 
collecting his ſtrength, he was re-conveyed into the receiver, 
and pumping out the air, till the mercury in the gage was half 
an inch lower than in the former experiments, the animal was 
not diſcompoſed for a full quarter of an hour, and three ex- 
hauſtions more were made, before he ſeemed to be affected; 
afterwards, the air being admitted into the receiver, the mouſe 
was ſpeedily revived. And theſe experiments of accuſtoming 
animals to the pump ſeemed the more conſiderable, becauſe 
the air, in which the mouſe lived all this time, had been in- 
feted with the excrementitious effluvia of its bod. 
Having conveyed, a mouſe of an ordinary ſize into an oval 


glaſs, fitted with a long and broad neck, in which was 2 
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mercurial gage, the upper part of the neck was hermetically 
ſealed ; and tho', on account of the largeneſs of the veſſel in 
reſpet of ſo ſmall an animal, he ſeemed to be rather drooping 
than dying at the end of the ſecond hour, yet in half an hour 
more, he was thought to be quite dead, and there was no 
change in the height of the mercury, but breaking off the 
ſealed part of the glaſs, and blowing in freſh air with a pair of 
bellows, the gaſping animal revived, tho“ but lowly : Such an- 
other experiment was made with the like ſucceſs on a ſmall 
bird, included with a gage in the receiver ; the bird in about half 
an hour appeared to be ſick and drooping, and the faintneſs and 


dificulty of breathing encreaſed for about two hours and a half 


more, when the animal died, tho' the gage was not ſenſibly 
altered : Having hermetically ſealed up a ſmall bird in a glaſs 
phial, in a few minutes it began to be ſick and to pant, and in 


that condition it continued half an hour; and then having pro- 


vided a veſſel of water with ſal-armoniac newly. put into it, the 
phial with the ſick bixd was immerſed into the water, and held 
there for ſix minutes, without ſenſibly reyiving the drooping 
animal, who continued to pant exceedingly as before; ſo that 
this remedy proving ineffectual, the phial was removed out of 
the water, and the bird ſome time after, as was foretold, ſtrained 
to vomit, which was followed by evacuations downwards, be- 
fore ſhe quite expired, which happened within a minute or two 
of a full hour, after her firſt impriſonment. Ne 
To ſhew the uſe of air in reſpiration, there was made by 
diſtillation a blood-red liquor, conſiſting chiefly of ſuch ſaline 
and ſpirituous particles, as may be obtained from the maſs of 
blood in human bodies; this liquor is of ſuch a nature, that if 
a glaſs phial, half filled with it, be kept well ſtopped, it will 
emit from it no ſmoke or viſible- exhalation; but if the phial 
de unſtopped, in a quarter of a minute or leſs, a copious white 
imoke will ariſe, not only filling the upper part of the glaſs, 
but plentifully diſcharging itſelf into the open air: This expe- 
ment may ſerve to illuſtrate the office of the air, which is to 
carry off in exſpiration the fuliginous ſteams of the lungs ; for 
in this experiment, ĩt is plain that the mere contact of the air, 
may give the corpuſcles of moiſt bodies a peculiar volatility, or 
facility to emerge in the form of teams ; and here two things 
we to be obſerved, one is, that when the phial has lain ſtop- 
ped a ſufficient time, the upper half of it will appear deſtitute 
of fumes, whereof the air, it ſeems, only imbibes and retains 
4 certain moderate quantity; which may in ſome meaſure 
| Mm2 accaunt 
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account for air not being for any long time fit for. reſpirati 
that is entirely clogged with ſteams, that action requiring fre- 
quent ſupplies of freſh air; and alſo account for the unſtopped 
phial, not emitting any viſible teams in Yacua; whereas, when 
the air is by degrees admitted, the fumes are preſently: raiſed, 
Having included two white ſnails without ſhells, of different 
ſizes, one an inch and a half, the other, an inch in length, into 
a ſmall portable receiver, carefully exhauſted, and ſecured 
inſt the return of the ajr; it was obſerved, that both the 
Wals alternately. exerted and retracted their horns, and that 
they emitted from their bodies at the fame time a great many 
bubbles; after ſome hours, tho* not ſo ſoon as ſome animgk, 
they appeared motionleſs, and much ſwelled ; the inward parts 
of their bodies were entirely vaniſhed,. and they; ſeemed. a 
couple of full blown bladders ; and on the admiſſion of the air, 
they immediately ſhrunk, as if the bladders had been pricked, 
all ſuffered the air to eſcape, but neither of them, after that, 
gave'any ligns of life, OG 1 1 103 Te 
Upon pitting into a receiver am eft, and exhauſting the air, 
he continued alive in it for 48 hours, but his bell appeared 


F 


* 


a little ſwelled; his under jaw moved the firſt night, but got 


the day and night following 3 upon opening the receiver under 
water, it was obſerved, that about half the air, had been, ex- 
hauſted ; as ſoon as the water was: impelled into the glabs, 
the animal that was before dull and liſtleſs, ſeemed to be 
ſtrangely revived. 18 ws 1 wort 67 
' Having ſhut up a leech together with ſome water in 2 por- 
table receiver, the air was exhauſted, and the receiver heing 
removed to a lightſome place, the animal; as was expected. 
held under water, and there emerged from ſeveral parts pf its 
body a great many bubbles; yet the leech did not ſeegi to be 
much diſcompoſed all this time, and continued lively after five 
age, tho? the receiver continued well exhauſteeem. 
Five or fix caterpillars, were put into a;xeceiver, in about an 
hour after exhauſting the air, they were obſerved to, move; 
but in about ten hours after their 2 f. incluſion, they ſeemed 
to be quite dead; yet upon reſtoring the air, next day, three oc 
four of them revived: Putting a large cobweb of caterpillars 
after dividing it in two parts into equal receivers ; and including 
in one of them the "caterpillars, together with the air, and ex- 
hauſting the air out of, the other; 7 event was, that in that 
which had the air, the Jittle animals appeared to move, heren 
in che exhauſted glaſs, there was no mqtion perceivahle. or 
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Four middle- ſized fleſh flies, with their heads cut oft, were 
incloſed in a portable receiver, furniſhed with a pretty large pipe 
and a bubble at the end; as ſoon as the receiver was exhauſted, 
the flies loſt their motion; in an hour or two after, letting 
in the air, in a little time they began to move their legs, and-one 
or two of them began to walk: Several ordinary flies,” and a bee 
or waſp were incloſed, all which, after the air was fully ex- 
hauſted, lay as dead, only for a few minutes, ſome of them had 
convulſive motions in their legs; in this ſtate they continued 48 
hours, after which the air was let in, but none of them recovered-: 
Having put a great fleſh-fly into a ſmall portable receiver 
which, as ſoon as the air was exhauſted, fell on its back, an 
ſeemed to have convulſions in its feet and probeſeis or trunk, 
but recovered preſently, on the admiſſion of the air, which be- 
ing again exhauſted, it lay as dead; in a quarter of an hour 
more, upon ſhaking the receiver, it moved but faintly 3 next 
night by warmth and letting in the air, the fly recovered ; but 
the following! morning being ſealed up again in that glaſs, and 
kept 48 hours, tho' over the chimney, the animal was found 
quite dead: A large graſshopper, whoſe body, beſides the horns 
and limbs, was an inch long, and proportionably thick, was con- 
veyed into a portable receiver of an oval form; when the air be- 
gan to be conſiderably rarefied, he appeared to be very u 
and ſeemed to ſweat out of the ahdomen many little drops of 
liquor, which uniting, trickled down the glaſs, like a little 
ſtream, amounting to near a quarter of a ſpoonful ; and by the 
time the receiver was ready to be taken off, the graſshopper fell 
on his back, and lay:as dead, and continued ſo for three hours; 
aiter which, the air being admitted, he continued without any 
hens of life for half an hour; but being carried into aſun-ſhiny 
place, the beams of a declining fun preſently begun to make him 
ſir his limbs, and in a little time reſtored him to life: One of 
thoſe ſhining beetles, called roſe-flies was included in a ſmall 
round receiver, on exhauſting the air, it ſtruggled much, but 
preſently after, a little motion was perceivable; in about ſix 
hours, it ſeemed quite dead, and on the return of the air, no 
hzn of life enſued for a pretty while, but in three er four hours 
more, it was lively enough: Butterflies being obſerved not only 
to live, but move longer than was expected, ſeveral of them 
were included in large receivers, and whilſt the air continued in 
the glaſſes they flew up and down, and tho' after the exhauſtion 
of the air, they continued to live, yet none of them was obſer- 


* to fly, and frequently inverting the receiver, they would fall 


down 
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down like dead animals, without diſplaying their wings; tho! 
Juſt as they came to touch the bottom, ſome of them would ſeem 
to uſe them, but not enough to ſuſtain their bodies, and break 
the rudeneſs of their fall. 0 | | | 

A great many ants were included in a {mall portable receiver; 
and they became almoſt motionleſs as the air was exhauſted; and 
in ſix or ſeyen hours they ſeemed to be all quite dead; on open- 
ing the glaſs, tho” no ſign of life appeared for a great while, yet 
next morning they were found all alive and moving up and down: 
A great many mites together with the cheeſe they were bred in, 
were put into three or four ſmall receivers; one of them with 
the air in it, was ſealed up at a lamp furnace, and the air was 
withdrawn from all the others; upon which the following phæ- 
nomena were obſerved; the mites, that were incloſed in the 
glaſs with the air, continued alive for aboye a week : In the ex- 
hauſted glaſſes, in a few minutes after exhauſtion, they diſcoyered 
no ſigns of life; in two or three hours, the air was admitted, and 
the receiver left. unſtopped in a window, and in two or three days 
after à number of them revived : One of the receivers was kept 
exhauſted for two days, after which they gave no ſigns of life, at 
length the air was admitted, and after a long time, they were 
obſerved to creep up and down the glaſſes again. „ baits: 


Of the Magnetic Variation, &c. by M. Hevelius, Phil. Tranſ. 
| 5 „„ e 209. ie or 
A NO 1642. M. Hevelius obſerved the declination, of the 
magnet at Dantzick, as did alſo Mr. Linnemannus' about 
the ſame time at Koningsberg ; and they both found the declina- 
tion to be 3? 5, weſtward; but June 22 N. S. 1670, M. Heve- 
ius obſerved it to be 7“ 20/ to the weſt ; fo that in the ſpace of 
28 years, that declination was increaſed 4 15 In 1620 he found 
it 1. weſtward, and this declination was ſaid by the learned Pe- 
ter Crugerus to have been about the beginning of this century, 
or end of the preceeding 87 300 eaſt; whence it appears, - that 
the declination of the loadſtone at Dantzich encreaſes each year 
gf: * which is ſufficiently confirmed by the obſervations made at 
Limehouſe near London, by Burrows, Gunter and Gellibrand, 
the firſt of whom found the declination An. 1580 to be 11,100 
the ſecond, Anno 1622, 5 36/ 307; the third Anno 1634, 
found it 47,3“ 30%. M. Hevelius cannot yet deviſe any cauſe of 
theſe appearances, unleſs we aſcribe them to a kind of libration 
m the earth's. metion, and the variation of the meridian. * 
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The ſame gentleman had received from one that lives on the 
Baltic ſea a piece of amber, ſo ſoft that it took the impreſſion 
of a ſeal 3 it was yellowiſh as moſt amber is, and tranſparent and 
burned as other amber does, but its ſcent was ſtronger, as if it 
were a kind of glutinous bitumen, tho? it had been caſt up by 
the ſea upwards of a year before: A very credible perſon in- 
formed M. Hevelius, that he had been maſter of a ſmall piece of 
amber, ſoft on one fide, and very hard on the other, wherein a 
fly lay buried. 


fumadverfions en Dr. Wallis's Hypotheſis of the Tides ; by 
Mr. Joſ. Childrey. Phil. Tranſ. Ne 4 p- 2061. 


M R. Childrey apprehends that Dr. Wallis may be miſtaken 
as to the annual viciflitudes of the tides, which the Doc- 
tor contends to happen about All Hollond Tide and Candlemas, 
and that for the following reaſons, 1. Our Exgliſb ſeamen, who 
are in this caſe more to be regarded than the inhabitants of Rom- 
wy-Marſh, uſe to ſay, that the higheſt annual tides ſeem to fall 
out rather about the equinoxes. 2. The high-tides in the Thames 
in November, if we may credit the London watermen, are cau- 
ſed by the coming down of land-floods, after great rains, which 
meeting the tide of flood from the mouth of the Thames, muſt 
ſwell very high: and to confirm this, we need only conſider, that 
the latter end of October and the beginning of November, or rather 
theſe two entire months, are generally the rainyeſt part of the 
whole year; now ſhould theſe floods happen either at full or change, 
% they did, according to Stow and Howes account, Sep. 30. 
1555, and Oct. 22. 1629, the ſprings-tides muſt be the higher, as 
proceeding from a double cauſe. 3. There is another known cauſe 
of high and low-tides, viz. The fitting of the wind at ſuch or ſuch 
a point of the compaſs, and its blowing hard; it is a common 
laying among all the ſeamen in Kent, that north-weſt winds make 
the higheſt tides in the -Thames and Medway, and on all the 
coaſt of about the ſouth and north Foreland, as alſo on the 
coaſt of Holland and Flanders; and the reaſon they give for it, 
I, that that wind does with equal force blow in the tide of flood 
on both ſides of this iſland of Britain; that is, from the north 
between the coaſt of Scotland, Norway and Jutland, and alſo 
rom the weſt, by the coaſt of Cornwall, Devonſhire, Dorſet- 


fire, &c. up along the Channel ; and on the ſame account a 


ſouth-eaſt wind hinders the tides there; and the people about 
Chatham, the hundred of Hoo, and the iſle of Graine are never 


pprehenſiye of their low marſhes being gverflowed by the * 
3 ee but 
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but when the wind is N. W. or thereabouts, in ſpring-tides; and 
M Chilarey remembers, when a boy at Rechefter, rg wed bra 
were unuſually high, the wind was always N. W. and the moor 
near the full or change : And alſo at Weymouth a S. S. E. wind 
makes the greateſt tides ; and always in proportion to the ſtrength 
of the wind, all other circumſtances being equal, the tides rif 
more or leſs remarkably, and there are never any extraordin 
ſwelling tides about Al! hollond-tide or Candlemas, unleſs "| 
wind be about S. S. E; and for the ſame reaſon a wind from the 
ſame point makes the higheſt tides at Southampton ;, a weſterly 
wind riſes them at. Briftol, and in the Severne ; an eaſterly at 
Hull; a north-eaſt wind at ¶ iſbych and Lynn; a ſoutherly wind 
makes the greateſt tides on the oppoſite coaſts of England aud 
treland, &c. The moon in her perigzum ſeems likewiſe to in- 
fluence the tides, and to make them ſwell higher, than elſe they 
would. do; which ſeems to agree with an obſervation among 
Kentiſh ſeamen, that they never have two running ſpring-tides, 
but that the next ſpring: tide, after a high running one, is pro- 
portionably weak becauſe the moon being in her perigeum at thi 
ſpring-tide ſhe will be in her apogzum at the, next; and 
Mr. Childrey thinks this hypotheſis would be very much confirm: 
ed, were it obſerved, that thoſe neap-tides are higheſt, that hap 
pen at the moon's being in her perigzum either at firſt or af 
quarter; for then the moon is nearer the earth, than when ſhe 
is in her perigrum at full or change. , >. 
In anſwer to theſe objections, Dr. Walls allows the winds to 
greatly influence the tides of particular coaſts and havens, as alſo 
land- floods; but that his deſign was to give a mechanical ac. 
count of the ſtated periods, as the diurnal, menſtrual and an- 
nual tides, and not of accidental irregularities, ſuch as theſe are; 
and he alſo allows that the moon being in her perigzum and 
cauſing high-tides, is far from being contrary to his hypotheſis; 
but in regard it does not happen at the farite; time of the Uay, 
month or year, it could not be taken as a cauſe of thoſe noted 
periods, tho? it might very well influence any or all of them, s 
the moon happens then, to be or riot to be in her perigæum. 
But as to the matter of fact in Rohͤney-Marſh, he ſays, that 
according to the beſt account, it is found conſtaft, hardly miffing 
any one year, be the weather fair or foul : And tlio! the ſeamen 
at Weymouth have not obſerved any ſuch ſignal effects abdut Al- 
Bollmid-tide and Candlemar, yet about Chepftow the like is ob- 
ſerved to happen about the beginning of March, and —_—_ 


September, the one preceeding as much the vernal as che oth 
follows 
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fallows the autumnal equinox, and they call them St. David's 
ſtream, and Adichaelmas ſtream, ha 


Uidents by Lightning at Stralſund in Pomerania. Phil. 
Tran. Ne 65. p. 2084. 4 
UNE zg 1670, being ſunday, a dreadful flaſh of lightning, 
/ like a black 47 ball, darted thro? a large round hole in the 
upper vault of St. Niche/as church, directly upon the altar, 
cauſing ſuch a fearful crack, flaſh and ſmoke, with a ſulphure 
ſmell, as if ſeveral fire-balls had been thrown down and burt all 
at once; the candle on the ſquth fide of the altar was extin- 
cviſhed by the blow); two of the chalices were overthrown, the 
wine ſpilt, and the wafers ſcattered about, but the empty chalice 
ſtood firm, and all three were ſomewhat ſmutted in the foot, as 
likewiſe the wafer-boxes towards the bottom } and one of the 
chalices was pierced thro* in two places, as if it had been by 
hail-ſhot 3 the church-book was flung on the inner paſſage; the 
covers of the altar were ſinged in ſeveral parts, as if it were by 
powder, and ſomewhat burnt, and ſmutted here and there, as 
allo torn jn ſome places; à ſtrong piece of wainſcot, with a pic- 
ture on it, behind the great altar, was ſplit in two; both the 
braſs and iron wires of the whole and quarter- hour hammers of 
the church- clock were partly broken, and the reſt could not be 
found ; and an oaken poſt, "Fr in the wall for the ſupport of the 
dial, was half torn, and beneath the fame ſeveral bricks were 
ſuck out of the two head pillars, ſupporting the ſteeple; on 
the top of the ſouth ſteeple an oaken gutter, and a ſtrong beam 
and ſupporter were ſhattered ; one of the miniſters, tho? ſitting 
near the altar to the ſouth, had no hurt at all; ſeveral of the 
people ſeated round the altar fell down with the fright ; on the 
orch ſide of the altar four perſons fell down; and ſome that 
[ood in or by the belfrey, near the clock, were flightly hurt here 
and there, and one leaning ;on a lined oaken ſeat, had his right 
um bruiſed ; there iſſued with great violence out of the ſouth 
teeple, upon opening the windows, a great damp like ſmoak ; 
"ut there appeared no fire; Tave a little in the ſhattered parts af 
e ſteeple, which was Toon quenched the church-dial was 
tted in ſeveral.parts, ſo that the gilt figures could not be dif- 
erned, as alſo the gilt weather-cocks on the ſteeples, on opg 
de of their tails : It was afterwards obſerved, that of the eight 
ions that were hüͤrt, one who ſtood in the belfrey, had tt 
pper back part of his coat, as alſo his ſhirt and ſkin ſomewhat 
on, and vet the lining of red frize was not touched; he” that 
* vl, I, N n had 
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"had his arm bruiſed, had a hole thro” his coat, waiftcoat a1 
Mhirt, on the fore-part of his body, appearing as if ſhot thro 
et without the leaſt hurt; his waiſtcoat of red ſarcenet kept 
its colour every where, except where the arm was hurt; ani 
the ſmall ſilver edging was all over ſmutted ; one half of hi 
hoe was torn off, and the ſole pierced as with hail-ſhot, an! 
near a hand*s breadth of the foot of his ſtocking was ſtruck 
away, without any other hurt in either foot or leg, except that 
for ſome days after he had a numbneſs in that foot; one of 
thoſe that ſat by the altar had his breeches and leather-drawer 
Pierc'd thro? on each ſide as with hail-ſhot, and ſome parts were 
viſibly ſcorched - and ſhrunk up, as if it were by fre, and 
many of theſe ſmall holes were obſerved in his ſhirt, without 
any hurt in his body, fave a little pain he felt in his foot; one 
fide of his ſhoe was torn off, and the ſole was piereed thro! 2 
with hail-ſhot, enn | 1 


Of a new Star diſcovered in Cygnus 3 By M. Hevelius, Phil 
Tranſ. N* 65. p. 2087. Tranſlated from the Latin. 
uſt 5-7 1670, M. Hevelius obſerved near and below the 
head of Cygnus, among the unformed ſtars, a ſtar almoſt o 

the third magnitude, whoſe Tongitude was 1% 521 264 Aguariu, 
and N. Lat. 47 25/ 229 : When be firſt obſepved this ſtar, z 
to magnitude and brightneſs, it was equal to that in the breal 
of Aquila, excepting only that its light was ſomewhat duller; 
with reſpect to the other ſtars, it was ſituated in a riglit lin 
with that in the angle or bend of the ſuperior wing of the 
ſwan, and with the ſtar in the eagle's ſhoulder, as alſo with 
Lucida Lyra, and the more northerly of the middle ſtars in 
the Rhombus Delþhini ; and it conſtituted an equilateral, tr: 
angle with the two ſtars in the head and bill of the ſwan: ,1e 
new ſtar in the ſwan's breaſt which appeared 1600, ſeemed then 
to increaſe gradually, tho” ſtill not bigger than one of the fixt 
| magnitude. 3 | by 

Fr Don Anthelme, a Carthuſian at Dijon, did on the 20th of 

2 Dec. 1669, diſcover a ſtar of the third magnitude beneath, the 

5 head of Cygnus, ſituated in the ſection of the two freight lines, 

one of which goes from Lyra to the neareſt of the Rhombus 
Delphini, and the other from the eagle to, the ſtar, which p 

5 on the top of the upper wing of Cygnus ; he communicate 

ttis diſcovery to M. L Abbe Mariatte, who imparted. it to de 

5 Royal Academy, and they all agreed that it was A new far, 

| N 1 10 


4 
COTS f 14 

We * # «4 & © Gl 

1 

Fi 


ROYAL SO IET. 279 
Of Reſpiration, &c. by Laur. Bellini. Phil. Tranſ. No. 65. 
p. 2093. Tranſlated from the Latin. 744d 

7 HE air ruſhes into the Aſpera Arteria or wind- pipe, 

with a momentum compounded of its gravity and late- 
ral force, which latter counterpoiſes the preſſure of the ex- 
ternal air; hence the muſcles deſigned for inſpiration are ſuf- 
fered to contract, the ribs are elevated, and the cavity of the 
thorax is enlarged 3 and then the irruption of the air, and the 
expanſion of the pulmonary ducts are promoted, and this is 
called inſpiration : Again, the ribs falling by their own weight 
upon the diſtended lungs, the cavity of the thorax becomes 
ſtreighter, by which and the diaphragm the lungs are com- 
prefled, and the air is partly diſcharged at the mouth, and 
partly impelled into the ſmalleſt veſſels, into whoſe cavities it 
could not otherwiſe penetrate by its own weight, till the lungs 
do entirely ſubſide, and this is exſpiration ; and thus the en- 


tire action of reſpiration is performed: The muſcles of the 


thorax are diſpoſed according to mechanical laws, and their 
force is proportionable to the reſiſtance to be overcome, and by 
a certain ſublime geometry they dilate its .cavity ; the ribs in 
expiration do ſubſide of themſelves by means of their figure, 
polition and articulation, The only uſe of the air in the 
lungs ſeems tobe to propel the blood from the capillary arte- 
ries to the capillary veins, or from one ventricle of the heart 
to the other, whereby the blood, in its paſſage thro* the lungs 
is comminuted : A too thin, or too denſe an air is unfit for 
ny as hindering · the circulation of the blood thro? the 
ungs. ä 

The bile flows from the liver and gall- bladder into the inteſ- 
tines, and not on the contrary, nor is it diſcharged into the Cava z 
and it is compreſſed out of the gall-bladder by. the ſtomach 
diſtended with food, and by the ſame compreſſing force the 
pancreatic juice is alſo diſcharged into the Duodenum, by. the 
commixture of both which the chyle is elaborated. n 


A monſlrous Birth; by Dr. Durſton. Phil. Tranſ. N' 65, 
; p. 2096. 
THis birth, as appears by Fig. 9. Plate IX. had two 
heads and two necks, as alſo the eyes, mouth and ears 
double, four arms and hands, and as many legs and feet; but 
ther e was only one trunk, and two back-bones ; from the cla 
vieles to the Hypogaftrium, and from the ſhoulders down ta 
the bottom of the loins, they wo united and incorporated _ 
n 2 
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very large liver, with the gall- bladder in its uſual place; there 
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- this manner; the right clavicle of the right hand child un. 
Joined to the left clavicle of the left hand child; the ribs on 
the anterior {ide of both were united by the cartilages without 
any intervening Sternum or breaſt-bone, and ſo made @ com. 
mon cheſt for both, and the ribs of both on the back-part were 
united by cartilages; and from the clavicle down to the Ahh 
gaſtrium, they were ſo united as to have but one common 
Abdomen, with one nayel-ſtring, but from the Hypogeftriun 
downwards they were divided, and became two, each havi 
the perfect parts of females: This birth weighed 8 4 pound, 
the circumference of the left head was about 11 inches, and 
the right + inch leſs; the circumference of the trunk waz 
about 16 f inches, and the length of both from head to foot, 
was full 18 + inches; they had one umbilical vein, and one 


were two urinary bladders, two wombs, four kidneys, and one 
ſtomach, with the Oe/ophagus or gullet perforated and open 
from the mouth of the left head, but the O-/ophagus from the 
mouth of the right head deſcended no lower than a little 
above half an inch of the midriff, and there it ended; whence 
it may be concluded, that the right hand child muſt have re- 
ceived its nouriſhment from the left child; there was only one 
colon, which terminated in two Inteſtina recta; and there was 
but one midriff, and above that no appearance of lungs, only 
a very large heart with two auricles, not conical, but of the 
figure of a ſtomach, and lying near to and under the clavicles, 
in a tranſverſe poſition, the heart was alſo obſerved to have 
two ventricles with the tricuſpides and figmoid valves, with 
the Vena Cava and Aorta deſcendens, as alſo the Aorta af- 
cendens, bifurcated towards each neck, and then divided a 
ſecond time: Theſe twins exactly reſembled each other, thei 
features were very good, and their limbs neat and handſome, 
their hair was more than ordinary thick, and about half an 
inch long, and their nails full grown. e | 


Inſects lodging themſelves in old Willows ; by Sir Edm. King. 
| Phil. Tranſ. N 65. p. 2098. 


N an old willow were found ſeveral inſects curiouſly wrapt 
up in green leaves, in ſeveral channels or burrows, each 
with 12, 14 or 16 leaves round the body, and many of them 
with little round bits of leaves at each extremiry, to ſtop them 
up cloſe ; thus made up, they are near an inch long, placed 
one after another in a bore in the wood for their reception, = 
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cartridges of powder; in ſome they touch, in others, they are 
at a conſiderable diſtance; in theſe ſomething is found alive, or 
the appearance of ſomething that died there, and is putriſied; 
in ſome a great number of mites, of a dark aſh-colour ; in 
others, ſeeming excrements of ſome ſmall inſect; in others, 
white maggots 3 upon taking out ſome of theſe maggots out of 
their Thec& or caſes and putting them in the ſun, they grew 
ſomething bigger but without changing either ſhape or colour, 
they died ; and keeping the reſt cloſe ſhut up in a box for ſome 
time, and afterwards opening the leaves, there came out a 
perfect bee. 

Mr. Willoughby adds, that the leaves in which they are wrap- 
ped up are roſe- leaves; and that the Cuniculi or holes never 
croſs the grain of the wood, except where the hee comes in, 
and where they open into each other; and from the place of 
entring, they are wrought both upwards and downwards; ſo 
that ſometimes the bee maggot lies under her food and ſome- 
times above it ; the end of the cartridge next the entry, is al- 
ways a little concave ; the other extremity, furtheſt off, a lit- 
tle convex, which is received into the concavity of the next he- 
yond it ; the ſides of the cartridges are made up of oblong pie- 
ces of leaves, paſted together, the extremities conſiſt of round 
leaves ; and where-ever they do not lie cloſe to each othgr, the 
intermediate ſpace is filled up with a number of theſe little 
round pieces, laid on each other: The cartridges contain a 
pap of the conſiſtence of jelly, or a little thicker, of a mean 
colour between ſyrup of violets and conſerve of red roſes, of an 
acid taſte and unpleaſant ſmell ; in each of theſe, at the con- 
cave end, lies a bee-maggot, which feeds on the above pap, 
till it arrives at its full bigneſs, and then it encloſes itſelf in a 
caſe of a dark red colour and oval figure, in which it is 
changed into a bee, what remains of its food is found dried 
into powder at the convex end. Theſe bees are ſhorter and 
thicker than the common honey-bee, more hairy, &c.. but 
the ſureſt mark to diſtinguiſh them by, is, that the forcipes, 
or teeth of theſe are bigger, broader and ftronger ; in ſhape 
they reſemble a waſp or hornet, but with a tongue like a bee: 
Of the matter within the caſes, when the bee-maggots happen 
to miſcarry, are bred little hexapodes, which produce beetles; 
two maggots, which produce flies; three mites, &c. The 
parent- bee, when ſhe has left proviſion enough with an egg, 
Cloſes up the cartridge ; and the maggot, a great while after, 
Makes the Theca or caſe ; Fig. 10, Pate a * 
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Jeaf, out of which, a long piece, as Fig. tt. and a round pi 
as Fi ig. 12. were bitten ; ; Fi ig. 13. ſhews the cartridge r and 
Fig. 14. the Theca. 


Spiders darting their Threads ; by Dr. Hulſe. Phil. Tranſ. 
Ne 65. p. 2103. 
M* Mray had the firſt hint of the darting of ſpiders from 
Dr. Hulſe, and afterwards from Dr. Lifter ; the former 
obſerving, that ſpiders ſhoot three yards of thread before the 
begin to fail, and then they fly away with incredible ſwiftneß, 
at which appearance he was a little puzzled, ſince ſometime; 
the air does not move a quarter ſo faſt, as they ſeem to fly , 
generally they project their threads ſingle, without any diviſton 
to be ſeen in them; ſometimes they will ſhoot their thread 
upwards, and mount up with it in a perpendicular direction; 
and at other times, they dart in a line parallel to the horizon, 
as may be ſeen from their threads reaching from one tree to 
another ; and this laſt obſervation made Dr. Hulſe t think, that 
ſpiders could fly ; the way of forking their threads, is repre- 
ſented Pl. IX. F. 15. poſſibly their threads by being thus winged, 
are better able to ſuſtain them in the air; they will often faſten 


their threads in feveral places to the things they creep over, 


which they do by beating their tails againſt them, as in Fig, ib. 
by which they ſecure their thread againſt the wind, or while 
they hang by it; for if one ſlick ſhould break, another may 
hold faſt, and ſo ſecure them from falling to the ground. 


4 Rock of natural Salt in Cheſhire ; by Mr. Adam Martin- 
* dale. Phil. Tranſ. Ne 66. p. 2015. 

1 N Oheſßpire is found a rock of natural ſalt, from which iſſues 
a brine ſtronger than any of the ſprings made uſe of in our 

ſalt-works, it is about 34 yards deep in the earth; and a piece 

taken up by the auger was as hard and pure as alum,' and 

when pulverized, it became a fine and ſharp ſalt. 


An Eclipſe of the Moon; a Conjunction of Venus and the Mos 
Sc. by A. Hevelius. Phil. Tranſ. * 66. p. 2023. 
— — the Latin. 
8 PT. 29th, N. S. 1670, in the morning, the beginning of 
the eclipſe was about 2 hours 22 minutes, tho” it could not 


be accurately obſerved, on account of the earth's ſhadow being 
very faint; for during the whole eclipſe, the'ſhadow-was ſo 
thin and diluted, that all the principal ſpots could be ſeen 


thro* it with a teleſcope of 20 foot, and even a ſhorter 3 — 
g. 


— and brightneſo when largeſt ; It ws lately much dimi- 
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greateſt obſcuration was about 3 h. 50 m. the end of the eclipſe 
was 5 h. 21 m. the whole duration therefore was 2 h. 59 m. 
and the quantity of it was ſcarce more than ꝗ̃ digits, 2 
According to the Rudolph. . According to Ricciok”s tables. 
h . be. "1 bl. m. Nec: 
The beginning 2 37 55 The beginning 2 14 47 
Greateſt obſcurat. 4 2 50 | Greateſt obſeurat. 3 55 
The end 5 28 35 | Ihe ent 5 36 27 
Whole duration 2 51 30] Whole duration 3 21 40 
Quantity of digits h 4 O | Quantity of digits 11 '43 © 
About the middle of this eclipſe 3 h. 40 m. he clearly obi 
ſerved an unknown teleſcopic ſtar covered by the moon near 
the Lacus niger major ; after the eclipſe was over, it was a 
pretty agreeable ſight to obſerve both luminaries at once above 
the horizon, for before the moon's ſetting the ſun roſe. .. 
006. 11th, N. S. about 8 oclock in the morning, after ſunt 
ring, M. Hevetrus alſo obſerved at Duntzic, a conjunction of 
ſenu and the moon; and aceordimg tb the Nudolphin tables, 
there muſt have been an occultation of at leaſt 23“ by tha 
inferior limb of the moon; he had furniſhed himſelf with a 
20 foot teleſcbpe, and tho” the ait wits not Entirely elear, there 
being here and there a (few clouds, yet Venus and the mon 
were clearly obſerved; but there happened then no oecultationg 
Venus being at the diſtanee of 3 or 4 min. from the inferior 
Iimb of the mobn, but only a cloſe tranſit; this was à very 
agreeable fight in the day- time and in ſun- ſhine, for the moon 
was very ſmall and ſlender, haſtening to her conjunction, and 
her horns were. very ſharp; and Venus was almoſt full, with 
her body much diminiſhed 2 On the fame day 7 h. 40 m. three 


parhelia appeared. le 295110Q JON 933 , τνε ι E 
The new ſtar, under the hend of Cygnus, wyhich at firſt ap- 
peared of the third magnitude, was in a ſurpriſing manner 
diminiſhed in the month of September, ſo that on the 14th of 
October it could be no longer obſerved | The other neh ſtar in 
the neck of Cetus was almoſtꝗ till the middle of Ofober, equal to 
the ſtar in the jaw, and rather exceeding it in brightneſs and 
magnitude, ſo that this year it was of the ſecond magnitude, 
and larger than it was the preceding years, excepting that in 
1660, he obſerved it to exceed the ſtar in the jaw; at other 
times, he did not find ĩt ſurpaſs a flar of the third magnitude; 
it is therefore certain, that it is not always of the ſame magni- 
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Experinients on Iceland Cryſtal; by Eraſm. Bartholin. Phil 

Tran. N- 67. p. 2041. 
Ts kind of cap ſtal is found in ſeveral parts of ſeelind, 
but chiefly — out of à very high mountain, not far 
from the bay of Reerfirrd i in 65 degrees of latitude, all whoſe 
outſide conſiſts of this ſubſtance ; it is cut out by iron tools into 
pieces of a cubit foot, and in ſome of its corners is found a 
harder matter, very proper for cutting glaſs; of a diffetent 
figure from the whole maſs, and reſembling that of a diamond: 
The figure of this eryſtal ſtone, and all its parts, when broken 
into ſmall pieces, is a rhombus or rhoniboid priſm ; except 2 
few which are of a triangular pyramidical figure : This ſubſtance 
is electrical, attracting; when heated, ſtraw, feathers, Fc. It 
is not ſo hard as to bear poliſbing ; nor is it eaſily coniſumed; 
nor reducible into a calx, but by a ſtrong fire, by which i It will 
turn to a ſubſtance like unſlacked lime, heating a wet flager, 
and when ſprinkled with fountain water; will bubble. up, and 
become like common lime : , It is corroded by dropping Agut- 
Fortis upon it, and the 2 parts are put into motion with 
2 hiſſing noiſe; pouring Aqua-fortis on it, hen pulverized in 
a mortar, makes it boil, till all is diffolved, and the Menſftruum 
tinged with a yellowiſh tolout ; then puttitig it into a thermo- 
meter with a hollow glaſs-ball, it remarkably ſhewed the dif 
ference of heat and cold : The ſides of this body. are exceeding 
ſmooth. ;, the whole body is rather clear than bright, of the 
colour of limpid water, but when immerſed in water, and 
dried again, it becomes of a dull colour; hence it is, that in its 
natiye place, the upper ſurface is darkiſn, from the fall of rain 
and ſnow upon it: Sometimes there appears colours in it, 28 in 
the rainbow; the angles are not pointed alike, all the flat ſidez 
being obliquely inclined to each other ; the oppoſite planes 
are parallel: In this cryſtalline priſm, two of the plain angles 
are always acute, and the other two obtuſe ; and never 
them equal to the collateral angles of the inclinations 4.: "he 
objects, ſeen thro it, appear ſometimes, and in certain poſtr 
tions of the priſm, double 3 where it is to be noted, that the 
diſtance between the two images is-greater or leſs, ac 
to the different bigneſs of the priſm ; inſomuch, that. in thiriger 
pieces, this difference of the double image almaſt vaniſhes j 
both images appear with a fainter colour, and ſometimes one 
part of the ſame image is obſcurer than the other, ani one 
of the images appears higher than the ↄther; In a certzin 
pation, the image of ant o ed appears only ſingle 3 deen 
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fo a poſition, in which the object appears ſix- fold? If amy of 
the obtuſe angles of this priſm be divided into two equal parts 
by a line, and the viſual rays paſs from the eye to the obje& 
thro' the line, or its parallel; both images will meet in that 
ine, or in another, parallel to it: Whereas objects, ſeen thro® 
diaphanous bodies, are wont to remain conſtantly in the ſame 
place, in what manner ſoever the tranſparent body be moved, 
and the image on the ſurface does not move, unleſs the object 
be moved; here it is obſerved, that one of the images is move 
able, the other remaining fixt ; altho* there be a way to make 
the fixt image moveable, and the moveable fixt in the ſame 
cryſtal ; and another method of making both moveable : The 
moveable image does not move at random, but always about 
the fixed; which turning round; never deſcribes a perfect 
circle, but in one caſe : We learn from dioptrics, that a dia- 
phanous body; with one only ſurface, ſends from one object 
but one image refracted to the eye; and having more ſurfaces 
than one, it repreſents an image in each ; but in this cryſtal, 
there is but one plain ſurface to the eye; and yet a double 
image of one and the ſame object, which ſeems to ariſe from 
a double refraction; that refraction which cauſes the fixt image, 
may be called the uſual refraction; the other that tranſmits 
the moveable image, the unuſual refraction; for in the former 
caſe, the eye remaining ſteady, and the diaphanous body 
moved, that image remains always fixt, as long as the object, 
whence it proceeds, remains unmoved ; wherefore, in this 
tranſparent ſubſtance, the image that appears fixt, may pro- 
ceed according to the ordinary laws of uſual refraction, but the 
moyeable image, and which is carried about according to the 
motion of the diaphanous body, while the object remains fixt, 
ſhews an unuſual kind of refraction, hitherto unobſerved by 
dioptric writers: Hence, that the nature and differenèe of 
both might be examined, the double refracting priſm N PR 
TBS Plate IX. Fig. 15. was put on the object A; and the eye 
M being in a perpendicular poſition to the upper plane of the 
priſm, viz. NPRQ, the perpendicular ray was obſerved to 
pals, not thro' the moveable but the fixt image, according to 
the rules of uſual refraction, as ſtriking the eye unrefrafted, 
ſo that the eye, the image, and the object, were ſeen in the 
lame line; but when in the ſame ſight of the eye, the object 
A, did alſo exhibit the other image X, at no ſmall diſtance 
from the former, it was obſerved that this Object A, was not 


ſeen unrefracted by means of the image X, tho the eye. M 


this the Author proceeds to determine the quantity of the re- 
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remained perpendicular over the plane, and therefore this un- 
uſual refraction varies from that received axiom' in dioptrics, 
that a ray falling perpendicularly on the ſurface of a' diaphanous 
body, is not refracted, but paſſes unrefracted: Again, placing 
the eye in O, that the ray from the object A, coming to 
the eye, might be parallel to the lines RT and QB of the 
plane RQ TB, then it appeared, that the rays were tranſmit- 
ted from the object A, without refraction, thro” the moveable 
Image Z, the object A, the moveable image Z, and the eye O, 
being in the ſame line; and that the ſame object A, did tranſmit 
to the eye O, remaining in the ſame poſition, another ſpecies 
VL, thro? the refracted ray AYO; whence it is manifeſt, that 
this unuſual: refraction had for its rule the parallel of the fide 
of this double reſracting cryſtal, while the uſual refraction was 
directed according to the perpendicular to the ſurface : But 
eonſidering that the place of the point, appearing thro? the cry- 
ſtal, cannot eaſily be determined, as being only obvious in tho 
uppermoſt part; here is ſubjoined the method, whereby to find 
its diverſity, by drawing on the ſubjacent table, a ftreight Tine 
thro? that point ; the place of which. line will be determined 
by one eye thro' this cryſtal, and by the other without the cry- 
FA for let a ſtreight line BC be drawn thro' the object A; 
the eye being in M, HD and I E will appear the images calf 
on the upper ſurface, and it will be obſerved that the fixt image 
H D will be congruent to the ſubjacent line B C, whilſt the other 
moveable image I E, tends towards R ; but if afterwards the 
eye be paſited in O, the ſame object, viz. the line BC, will 
not only be repreſented double by the images K F and, LG, 
but alſo the moveable image LG will be congruent to the infe- 
rior line BC, whilſt the fixt image FK tends towards N. After 


fractions in this body; and he finds, after ſeveral trials, that 
the angle of inclination is to the angle of refraction as 5 to 3: 
It has been further obſerved, that ſome rays paſs unrefracted 
even in lines not perpendicular to that body; and again, that 
half the light from the object is refracted according to the uſual, 
and half according to the unuſual refraction, 


A Methed of mating Sea-Water ſweet ; by M. Hauton, Phil, 
| | Tranſ. N“ 67. p. 2048. 

T* ſecret of making ſea- water ſweet, conſiſts firſt in 2 
1 precipitation made with oil of tartar ; and then in diſtil- 
ling the ſea · water; the furnace for this purpoſe. takes up but 
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be; and near their roots, which fill ſtand as they grew, vix. 
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tle room; and it is ſo made, that with a litfle wood or 
coal, twenty-four pots of water may be diſtilled in a day; the 
worm is made to paſs thro' a hole out of the ſhip, and to enter 
in again at another; by which means, the room the refrigera- 
tory or cooler would take up, as alſo the labour of changing the 
water is ſaved ; to the three preceding operations filtration is 
added, that thereby the malignity of the water may be cor- 
rected ; this filtration is made with a peculiar earth, which is 
mixed and ſtirred with the diſtilled water, and which at length 
ſettles at the bottam. M. Hauton maintains, that this giſtillei 
vater is very wholeſome, having been given hoth to men and 
beaſts without any ill effect, and that that peculiar earth mixed 
with the diſtilled water blunts the points of the volatile ſpirits of 
the ſalt, and ſerves them for ſheaths. 


4 new Uripary Paſlage into the Bladder Phil. Tranſ. Ne 67. 

e 1» © 2 F 
A Dog was made to drink a good quantity of water, after 
2 firſt tying up bis ureters, and emptying his bladder; and 
after two hours the bladder was found empty, and the ureters 
were not obſerved tumid above the ligature; upon ſuſpecting 
that this might. be owing to the coaling of the inward parts, 
which had been all this while expoſed” to the air, the inciſion 
having been made_croſs-wife after the ordinary manner; to 
avoid this inconvenience, the experiment was repeated on ano- 
ther dog, by making a ſmall orice on each fide, ſufficient for 
finding and tying the ureters, and ſqueezing out the urine out 
of the bladder; and then the orifices were ſewed up again, and 
the dog made to drink a good deal of water; in three hours 
after, upon opening both the orifices, and preſſing the bladder 
with the hand, there iſſued out of it a good deal of urine, and 
the ureters ſeemed to be a little ſwelled above the ligature. 


Wood found under Ground in Lincolnſhire, Phil. Tranſ. 
r i OTIS 

THAT any tract, called the iſle of Axhohme, which lies 
partly in Lincolnſhire, and partly in Yorkſhire, and ex- 
tends a conſiderable way, was anciently a woody country, as 
appears from the quantity of oak, fir, and other trees found in 
the Moort; ſome of theſe oaks are five yards in compaſs, and 
16 yards long, others ſmaller and longer, and near them great 
numbers of acorns are found, and the trees lie above 3 foot 
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in firm earth below the Moors ; the firs lie a foot or 18 inchey 
deeper, and are in greater numbers than the oak, and many 
of them 30 yards long, and one was taken up of 36 yards exclud- 
ing the top, lying alſo near its root, which ſtood as it grew, 
having been burnt and not cut down, in the ſame manner a 
the bak; Mr. Dugdale, in his book of Draining the Fens in 
England, relates that the inhabitants had for many years taken 
up many cart- loads of theſe trees in a year; and ſays, that the 
depth of the Moor evinces it to have been of ſeveral hundred 
years ſtanding, and he thinks it had its original from the mud- 
dineſs of the tides, which flowing up the Humber into the Trent, 
left in time ſo much filth, as to obſtruct the currents of 1dle and 
Dun, and other rivers which were forced to flow back, and fo 
overflowed that flat country. | e 


A Stone-Quarry near Maeſtricht. Phil. Tranſ. N* 67. p. 2051. 
ww ITHIN a cannon-ſhot of Maeſtrieht in a hill, is an 
'Y excellent quarry, where there are about 25 fathoms of 
rock and earth over head, it has one entry on the brink of 
river Macſe, where carts can paſs with great eaſe, and unload 
the ſtones on the bank of the river; the quarry within lies 
level or parallel to the horizon, and very little elevated above 
the river: It affords one of the moſt ſurprifing proſpects one 
can imagine, when well lighted with torches; for there are 
thouſands of ſquare pillars in large level walks, and ſome above 
20 foot high, and others much higher, and all wrought with 
ſo much neatneſs and regularity that one would take it for 
ſubterraneous palace: When armies march this way, the 
quarry ſer ves for an impregnable retreat for the people that lire 
thereabouts for they convey thither their horſes, cattle, and 
moveable' furniture, till the danger is over, and it is capable 


of ſheltering 40000 people. There is but little rubbiſh in this 


quarry, which ſhews both the goodneſs of the ſtone, and the 
carefulneſs of the workmen; and in ſeveral places are little 
pools of water, which perhaps have been made on purpoſe for 
beaſts to drink, and other uſes; for there are no dropping 
obſerved there, nor are the walks wet under foot, only rail 
gets in by the air-ſhafts, which, for ſaving of labour, and 
perhaps too, for making theſe pools, are let down from {uct 
places, as are commonly pools; and ſo the rain that falls 01 
the higher ground, eaſily finds the way thither. 
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Acid Juice of Piſmires ; by Mr. J. Wray, Phil. Tranſ. N* 68. 
Warren 2p. 2063. 4 j 8 

R. Hulſe communicated the following obſervation to 
D r. Wray, viz. that if you lay bare an ant- hill with a 
ſick, and then throw cichory flowers upon it, the flowers will 
become red as blood; Langham mentions this in his Garden of 
Health, but he was not the firſt that obſerved it: Hieronimus 
Tragus Hiſt. Strip. I. x. c. 91. takes notice of the ſame thing, 
and before him Oztho Brunsfelfius, according to Fohn Bauhi- 
ius; but they give no account of the manner how the flowers 
come to be ſtained, which is this; upon'throwing in the cichory- 
flowers you. will obſerve the ants creep very thick over them, 
at which time they let fall a drop, which, wherever it lights 
produces in a moment a large red ſtain ; and bruiſing the ants 
and rubbing the expreſſed juice on the flowers, hath the ſame 
effect; and the Dr: thinks that the ſmarting pain they cauſe in 
in the ſkin is owing to this corroſive liquor, rather than their 
ſtinging 3 but to what claſs he ſhould reduce this juice, he was 
at a loſs; he dropt ſpirit of ſalt and oil of ſulpher upon the 
flowers entire and unbruiſed without any change of colour; but 
any acid ſpirit dropped on any blue flowers a little bruiſed, 
will turn them inſtantly red; he alſo put ſalt of tartar upon 
them, and dropped a little ſpirit of falt, which cauſed a ſuffi - 
cient fermentation, but did not change the' colour 'of the 
flowers in the leaſt. NL CIO SCF TO ae ey 
Mr. Sam. Fiſher of Sheffield communicated alſo theſe expe- 
riments, viz. if you ſtir with a ſtaff or other inſtrument an 
heap of ants, eſpecially horſe-ants, in ſuch a manner as to irri- 
tate them, they will drop a liquor thereon, which, if preſently 
ſmelled to, will twinge the noſe, like new diſtilled ſpirits of 
vitriol; which obſervation, together with this other, viz. that 
oil or ſpirit of vitriol will ſoon turn the ſyrup of violets, or the 
Juices and tinctures of any other flowers of the like colour to a 
bright red, was inducement ſufficient to be of the opinion, 
that the liquor of piſmires might be of the ſame nature with 
acid ſpirits. * Mr. Fiſher further obſerved, that a weak ſpir it of 
piſmires will-in an inſtant turn borage-flowers red, and that vi- 
negar, a little heated, has the ſame effect; that piſmires, diſ- 
tilled either by themſelves or with water, yield a ſpirit like 
that of vinegar, or rather like the ſpirit of verdigreaſe'; that 
lead put into this ſpirit, together with the live animals them- 
ſelves, or into fair water, makes a good Saccharum _— 
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that iron put into the ſpirit, /affords an aſtringent tincture, and 

a repetition a Crocus Mariis : Take Saccharum Saturni thus 
made, and diſtil it, and it will afford the ſame. acid fpirit 
again, which the Saccharum Saturni made with vinegat will 
not de, it only yielding an inflammable oif with phlegm with- 
out any acidity: Saccharum Saturni made with verdegreaſe 
has the ſame effect, in this reſpect, as that made with ſpirit of 
piſmires : When you put the animals into water you muſt ſtir 
dem, for when irritated they will ſpirt out their acid juice; 
all other animals except anis, that Mr, Fiſher ever diſtilled, 
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Of the Julus yielding an acid Juice, and of the Blegding 
of a Sycamore, by Dr. Liſter. Phil. Tranſ. N* 68. p. 2067. 
D Lifter, obſerving that a piſmire bruiſed, and ſmelt tos 
. ©. emits a ſtrong fiery and penetrating ſavour, like the leaf 
of the herb, called Flammula by Botaniſts, broken at the naſe, 
found by this means an inſet, which he ſuſpected would yield 
an acid liquor like. piſmires, which is the long and round bo- 
died ed coloured Julus, frequently found in dries, rubbiſh, 
diſtinguiſhed from all other Millepedes, in that their numerous 
legs are as ſmall as hairs, and white, and that in creeping they 
maye like waves; the body of this Julus being bruiſed ſtrikes 
the noſtrils exceeding fierceax. e 
As to the bleeding of ſycamores Dr. Lifter obſerved at Mot: 
tingham, that the wounded ſycamores never bled either in Mo- 
wember, December, January, February, or March, unleſs, 
froſt preceeded; that froſt did not always ſet them a- bleed- 
ing at the wounds made before it came, tho' ſomeiinges it did, 
but upon its breaking up, or relenting very much, the*woundz 
either made at that inſtant of time, or many months before, 
never failed to bleed more or leſs ; that particularly on the 
breaking up of two great froſts, the former on the third of 
Jan, and the latter about the middle of Feb. all the wounds 
tan very plentifully ; ſo that ſuch times may be looked upon, 
as the moſt proper ſeaſon of gathering, great quantities of juice 
from this tree. Wounding ſome ſycamores at Craven in Mey, 
they did not bleed, either the remaining part of that month or 
the following months of June and July, but had the orifice: of 
the wounds made with a ſmall auger, in a manner quite clo- 
ſed up, ſcarce admitting a pigeon's feather ; July goth he gut 
out a. ſquare piece of the bark, of about two, inches, of a large 
and well-grown ſycamore ; this wound began to run next morn” 
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RO VAL SOCIETY. 291 
ing about nine o'clock, ſhedding a few drops, and drying up 
in about 11; a like inciſion was made in a young ſycamore 
1 8th, which in like manner bled next morning, but ceaſed 
before nine o' clock, and it did ſo for two or three days, and 
then it was totally dried up. Nov. iſt at York he pierced, and 
otherwiſe wounded, two ſycamores, growing in a wet clay, but 
they did not bleed till the beginning of the following Feb. yet 
Mr. IWray aſſures, that thoſe of Warwickſhire bled copiouſly, 
Nv. 16, and after that the walnut - trees in like manner, 


Of the running of Sap in Trees; by Dr. FTonge. Phil. Tranſ. 
Ne 68. p. 2070. | 
D*. Tonge is of opinion that trees and other plants would 
far better indicate the alteration of weather, as to heat 
and cold, moiſture and drought, than any weather-glaſſes; for 
ſome trees that ran tolerably in the forenoon, were obſerved not 
to yield a pint of ſap in the afternoon, and yet the weather- 
glaſs continued at the ſame height all the time, and tho” one 
of them ran moſt part of the day, the others ceaſed about one 
or two o'clock in a fair, clear ſun-ſhiny ſeaſon, occaſioned, as 
far as could be obſerved by a weſterly wind, tho? that wind be 
reputed mild and cheriſhing, 


A Solution of a Chorographical Problem; by Mr. John Collins. 
Phil. Tranſ. Ne 69. p. 2093. 


TH E diſtances of three objects in the ſame plane being 
given, as A, B, C; the angles made at a fourth place in 

the ſame plane, as at 8, are obſerved : The diſtances from the 

place of obſervation to the reſpective objects, are required. 

The problem has ſix caſes, Caſe 1. If the ſtation be taken 
without the triangle made by the objects, and in one of its 
ſides produced, as atS Fig. 18. Plate IX. find the angle ACB ; 
then in the triangle A C'S, all the angles and the fide AC are 
el whence any one, or both the diſtances S A or SC may 

e found. 

Caſe 2. If the ſtation be in one of the ſides of the triangle, 
as in Fig. 19. at 8, then having the three ſides AC, CB, BA 
given, find the angle CAB; then again in the triangle SA B, 
al the angles and the fide A B are known, whence may be 
found, either AS or SB, geometrically ; if you make the an- 
gle CAD equal to the obſerved angle CSB, and draw BS 


parallel to D A, you determine the point of ſtation 8. 
Caſe 
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Caſe 3. If the three objects lie in a right line as A CH 
Fig. 20. and ſuppoſe it done, and that a circle paſſes thro? the 
ſtation 8, and the two exterior objects A, B; then is the angle 
AB D equal to the obſerved angle ASC (by 21. 3. Euc.) 1 
inſiſting on the ſame arch A D; and the angle BAD, in like 
manner, equal to the obſerved angle C SB; by this means the 
point D is determined; join DC, and produce the ſame, 
then a circle paſſing thro' the points A, B, D, interſe&s DC 
produced at 8, the place of ſtation. 
 Gakculation, In the triangle A B D, all the angles and the 
ſide A B, are known, whence the fide A D may be found: 
Then in the triangle C A D, the two ſides CA and A D, are 
known, and their cohtained angle C A D is known, whence 
may be found the angles C D A and A TD, the compliment 
whereof to a ſemi-ciicle is the angle SCA ; in which triahgle 
all the angles are now known, with the fide A C; whence 
either of the diſtances S C or S A may be found. 

Caſe 4- If the ſtation be without the triangle, made by the 
objects of the ſum of the angles obſerved is leſs than two right an- 
gles; both the conſtruttion and calculation are the ſame as iti 
the laſt caſe ; only you muſt make one operation more; havi 
the three ſides AC, CB, BA Fig. 21. thereby to find the 11 
CAB, which add to the angle E AD, then you have the two 
ſides, viz. A C one of the diſtances, and A D, found as in the 
preceding caſe, with their contained angle C AD given; to 
find the angles CDA, and AC D, whoſe complement to a 
ſemi- circle is the angle SC A; now in the triangle 8 C A, the 
angle at C being found, and that at S obſerved, and given by 
ſuppoſition, the other at A is likewiſe known, as being the 
complement of the two former to a ſemi- circle, and the fide 
AC is given; hence the diſtances CS or AS may be found. 

Caſe 5. If the place of ſtation be at ſome point within the 
plane of the triangle, made 7 the three objects, the conſtruc- 
tion and calculation are the ſame, as in the laſt caſe, only that 
inſtead of the obſerved angle ASC, the angle A BD is equal 
to the complement thereof to a ſemi- circle, viz. equal to the 
angle ASD, both of them inſiſting on the ſame arch AD : 
And in like manner, the angle BAD is equal to the angle 
DSB, the complement of the obſerved angle CSB; and in 
this caſe the ſum of the three angles obſerved, is equal to fout 

right angles. IE 1 
In theſe three latter caſes, no uſe is made of the angle ob · 
ſerved between the two objects, A, and B, which are * 


„ r "W9., 5 - SF... SPRkD. 


— — —_—  — — * 1 —— — _—  — tid Wy © 


RoyAL SOCIETY. 293. 
the baſe-line of the conſtruction; yet the ſame is of ready uſe . 
for finding the third diſtance, or laft fide ſought, as Fig. 22. in 
the triangle S A B, there is given the diſtance AB, its oppoſite 
angle equal to the ſum of the two obſerved angles, and the 
angle SA B found, as in the fourth caſe ; hence the third fide. 
or laſt diſtance 8 B may be found: And here it may be noted, 
that the three angles CAS, ASB, SBC are together equal 
to the angle A CB; for the two angles CSB and. CBS are 
equal to E CB, being the complement of S CB to two right 
angles; and the like in the triangle on the other fide, Theres. 
fore, Cc. | | 
Caſe b. If the three objects be A, B, C, Fig. 23. and the 

ſtation at S as before, it may happen, according to the former 
conſtructions, that the points C and D may fall cloſe together, 
and fo a right line joining them will be produced with uncer- 
tainty; in that caſe, the circle may be conceived to paſs thro” 
the place of ſtation at 8, and any two of the objects as thro? 
Band C, wherein making the angle DB C equal to the ob- 
ſerved angle ASC, and BCD equal to the complement to 
180 degrees of both the obſerved angles in DS B; thereby the 
point D is determined, thro* which, and the points C, B, the 
circle is to be deſcribed ; and joining D A, produced, if need- 
ful, where it interſects the circle, as at 8, is the place of ſta- 
tion ſought, This problem may be uſeful in determining the 
ſituation of ſands and rocks, within fight of three places on 
land, whoſe diſtances are well known ; or for chorographical 
uſes, c. eſpecially, now there is a method of obſerving angles 
accurately by a teleſcope. 


The Tin-Mines in Devonſhire and Cornwall. Phil. Tranf. 
Ne 69. p. 2096. 

MIN ERS ſuppoſe that there was a great concuſſion of 
the waters, in that ſeparation of the waters from the 
waters at the creation, or at Noah's flood, or at both theſe 
times, by which the ſurface of the then earth was removed; 
that till then, the uppermoſt Loads or veins did in moſt places 
lie even with the then real, but now imaginary ſurface of the 
earth, termed the Shelf, or faſt Country, or ground that was 
never moved by the flood; that in this concuſſion of the wa- 
ters, the ſurface of the earth, together with the uppermoſt of 
theſe mineral veins were looſened and torn off, and by the de- 
ſcent of the waters into the vallies, both the Grewt or earth, 
and thoſe. mineral ſtones or fragments thus tarn off, called 
. | P p Sbodad, 
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Shoad, were by the force of the waters carried beneath their 
Proper places, and from ſome hills to the bottoms of the 
Neighbouring vallies, and thence, by land-floods, many mile; 
down. rivers : Upon theſe ſuppoſitions, they proceed in train- 
ing a Load, or tracing a vein of oar ; thus, where any mine is 
ſuſpected to be, they diligently ſearch that hill and country, 
that they may the better know the Grewt or earth, and the 
ſtone, when they are met with at a diſtance in the neighbouring 
valley, for mineral ones may be found at five miles diſtance 
from their Loads : Then they carefully obſerve the frets made 
in the banks of rivers by any great land- flood, if haply they 
can diſcover any metalline ſtones in their ſides and bottoms, 
together with the Caf? of the Conntry, that is, any earth of a 
difterent colour from the reſt of the bank, which is a great 
help to direct them, which fide or hill to ſearch into: And 
mineral ſtones are diſcovered, either by their ponderouſneſs, 
or potoſity, for moſt. tin-ſtones are porous, not unlike great 
bones half calcined 3. yet tin ſometimes lies in the firmeſt 
ſtones : The third way is by water, termed Vauning, which is 
done by p ]verizing the ſtone or clay, or what elſe may be ſu- 
ſpected to contain any mineral body, and placing it on a Vaun- 
zng-/hovel, the gravel remains in the hinder part,, and the me- 
tal at the point of the ſhovel, by which, the kind, nature 
and quantity of the oar is gueſſed at: If no Shoad. or tin- ſtones 
be found in theſe frets, they truſt not to any found in the i- 
ver, it being uncertain whence the water may have brought 
them, eſpecially if they are ſmooth, and without aſperities, 
ſuch as are uſual in ſtones newly broken off ; then they repair 
to the fides of thoſe hills moſt ſuſpected to contain Loads 
where a little ſtream of water may be conveniently conveyed 
in a Leat, Gurt, or trench, about two foot over, and as deep 
as the ſhelf, in which the water runs for two or three days, 
and in that time the Sheoad is eaſily diſcovered, the water 
waſhing away the filth and. looſer parts of the earth from the 
ſtone ; if they find any, they may be aſſured of a Load, or at 
leaſt a Squat, in the upper parts of the hill; Squats are cer- 
tain diſtin& places in the earth, not running in veins, differing 
from Bonneys, in this only, that Squats are flat, Bonney! 
roundiſh : Sometimes Shoad may be found on the open ſurface 
of the ground, thrown up by the moles, or turned up by the 
plough ; for by the corruption of vegetables and animals, fince 
the deluge, the earth has got a new coat, a foot or more above 


the ſhelf, and this is plainly ſeen by the eye in every WY 
| | > —_— 
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After trying all theſe ways, and no Shad be found, they muſt 
proceed by gueſs, and at the foot or bottom of the hill they 
link an £//ay- hatch, or a hole about fix foot long, and four foot 
broad, as deep as the ſhelf.; if they find no Shogd before, or 
when they come to the ſhelf, there is none to be expected; yet 
ſometimes the Shoad is waſhed away clean, when they come 


- within two or three foot of the Load, and then the Load is a 
ig foot or two farther up in the bill; and it is an infallible rule, 
* that the nigher the Shoad lies to the ſhelf, the nearer the load 
le is ; and on the contrary, if no Shoad be found in this firſt Hatch, 


they commonly aſcend about 12 fathom, and fink a ſecond 
Hatch like the former; and in caſe, none appear in this, they 
go as many fathoms on each hand at the ſame height, and fink 
there, and ſo aſcend proportionably with three or more Hatches 
a- breaſt, till they reach the top of the hill; and if none are 


. found in any of theſe Hatches, they give over fraining in that 
he hill, But if any Shead be found in any of theſe Hatches, they 
N keep their aſcending Hatches in a direct line; and as they ap- 
| proach the Lead, they leſſen their - firſt proportion of 12 15 


thom, to ſix or fewer: Sometimes they may over-fhoot a 
Load, that is, get the upper ſide of it, and ſo loſe it; and then 
they ſink nigher that Hatch, wherein the laſt Shoad was found: 
Sometimes they find two different Shoads in the ſame Hatch 
at difterent depths, then they are aſſured that there is another 
Load above the former, and in training up to the ſecond, they 
may meet with the Shoad of a third; and ſome tinners obſerve, 
that ſeven Load may lie parallel to each other in the ſame hill, 
and only one after-Joad, the other ſix, three of each fide, 
being the leſſer concomitants ; ſo five may lie in like manner, 
and three are common: Every Load has a peculiar coloured 
earth or .Grewt, about it, which is alſo found with the Shoad, 
and that in greater quantity, the nearer the Shoad lies to the 
Load, and ſo graduall leflens to about a quarter of a mile's 
diſtance, beyond which, that peculiar” Grewt is never found, 
with the Shoad : A valley may happen to lie at the feet of 
three ſeveral hills, and then they may find three ſeveral Deads, 
„ e. common earth, or that looſe earth moved with the Shogd. 
in the concuſſion, but not contiguous to the Load in its firſt 

poſition, termed alſo the Run of the Country, with as many 
different Shoads in the middle of each; and here the know- 

ledge of the Caſt of the Country, or each hill, in reſpect of its 

Grewt, will be very neceſſary, for the ſurer training of them, 

one after the other, as they lie in order, according to the pre- 
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ceeding rules of Eſſay-hatches, for the uppermoſt will direg 
you, with which hill to begin firſt : It may happen, that after 
they have trained up the hill, inſtead of a Load, they may 
only find a Bonney or Squat, which likewiſe have their 8hoad, 
about ty) or three fathom Jong, and half as broad; few larger, 
moſt of them leſs ; theſe Bonneys or Squats communicate with 
no other Lead or vein, neicher do they ſend forth any of their 
own, being diſtinct vt themſelves, without running out into in- 
numerable ſtrings, and they may fink into the Shelf five or 
fix fathom and there tern:iuate ; Tele Squats are wrought with 
good advantage, not is their tin of the worſt ſort. '' 
Ie art and manner of digging up the oar is eaſy in reſpect 
of training; lor, hen they have found the Logd, the laſt 
Lars hatch is then teimed e Tin-fhaft, or Tin-hatch, which 
they ſink down about a fathom, and then leave a little long 
Tyuare place, called a Shamble; and ſo continue ſinking from 
Caſt to caſt, that is, as high as a man can conveniently throw 
up the oar with a ſhovel, till they find either the Load grow 
Imall, or degenerate into ſome ſort of weed, of which there are 
many, as AAundic or Maxy, a corruption of marcafite, white, 
yellow, and green; Daze a kind of glittering ſtone 'enduri 
the fire, white, black, and yellow; iron-mould, black 
ruſty ; Caul, which is red, differing both from marcaſite and 
ſpar, and enduring the fire; Gliſter, which is blood-red, and 
black: Then they begin to drive either eaſt or weſt, as the 
$qQoaneſs. of the Load, or conveniency of the hill invite; and 
this they call a Drift, three foot over, and ſeven foot high fora 
man to ſtand upright and work in, and if the Load be yot 
broad enough, as ſome are ſcarce half # foot, then they uſually 
break down the Dead, or that part of the He containing no 
metal, but encloſing the Lead like a wall, and after that 
they begin to rip the Lead itſelf : The inſtruments commonly 
uſed in mines for ripping the Loads, breaking the Deads; and 
Ending both the oar and Deads, are 1. A Beetle or Cornifh-Titb- 
ber, that is double-pointed, of 8 or 10, pound weight, Harpen- 
ed at both ends, well ſteeled, and bored in the middle; it may 
laſt in a hard country, half a year, but maſt be new pointed 
every fortnight at leaſt, 3. A flat-Hedded Sledge, from 10 tb 
20 pound weight, which laſts aboye ſeven years, if new ordet- 
ed once a quarter. Four ſquare Gadds, ot wedges, of two 
pound weight, well-ſtedled at che point, will laſt two or three 
days a- week, and then muſt be ſharpened. 4. Lagters. 
5. WWheel-barrows, for carrying the Deas and var out = - 
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Drifts or Adits to the Shambles : There are two ſhoyel-men, 
and three beele - men which are as many, as one Driſt can con- 
tin; the beele- men rip the Deads and ore; the ſhovel · men 
carry it off, and land it, by caſting” it up with ſhovels, from 
one ſhamble to another, unleſs there be a Winder with two 
{ztbles, which are great buckets like barrels with iron-hoops, 
one of which comes up as the other goes down © It is generally 
obſerved that moſt of the tin loads run from weft to eaſt, and 
then they conſtantly dip towards the north; ſometimes, they 
underlie, that is, flope down towards the north, three foot in 
eight perpendicularly ; which mutt be obſerved, in order to 
know where to fink an air-ſhaft ; yet in the higher mountains 
of Dartmoor, there are ſome confiderable Loads which run 
north and ſouth,” and theſe underlie towards the eaſt : Four or 
five Loads may tun parallel to each other uin the ſame hill, and 
et, which is rare, meet together in one Hatch, as it were in 2 
knot, which well tins the place; and ſo they ſeparate again, 
and keep their former diſtances; ſuch a knot was wrought on 
Hingfton, a known mineral-down or common in Cornwall: The 
breadth of Maſter- lad may generally be from three to ſeven 
foot broad, ſeldom larger, unleſs in ſome places, or where ſe- 
reral Loads may chance to make a knot, or ſend forth ſtrings 
or veins ; neither do they retain their uſual breadth in all parts, 


br they may be fix foot in one place, and not two in another, 


nay, ſometimes, {carce half an inch over; but that is to be 
underſtood of ſtrings and the narroweſt places of the concomi- 
ant ones: The Load is uſually in a hard rocky country, made 
ip of metal, ſpars and other weeds, and as it were all along a 
continued rock, with many veins and joints, as they call them z 
but in ſome ſofter cotyrtries, 'the tin may lie in a ſofter conſiſ- 
tence, as in clay in a manner petrified : Tn moſt places they 
meet with water, at the depth of ſome feet from the Lady 
ſurface ; in other places, not at the depth of ſeveral fathoms ; 
it runs commonly thro? the heart of the Load When they find 
the water begin to annoy them, they deſcend to the bottom of 
the hill, and begin there a Drift or adit, ſcarce half ſo big as 
llut of the Load, arid work it on a tevel, till they come up to 
the Load; but if they have not the conveniency of an adit, or if 
they paſs the level of one that is made, they are forced to draw 
the water up with a Finder and Keebles, or leathern- bags, 
Pumps or buckets to the level of the adit: It is obſerved, that 
i they have water; they neyer want air, either for breathing, 
i for their candles to burn; yet ſometimes in a ſoft clayey 

country, 
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country, the air is ſo much condenſed, that it becomes, in: 
manner, a damp, and requires an air - ſhaft for vent; which 
damps are ſometimes: encreaſed by working the Hundic with 
the ore: If the country be not ſtrong enough to ſupport its own 
weight, they underprop the Drifts with Stemples or Mall. plates 
placed much like a carpenter's ſquare, on the one fide and oyer 
head: In order to know. the courſe of the load, to bring a 
adit, or fink an air-ſhaft, the uſe of the dial is needful, termed 
Phamming and Dialling, and is thus performed; a ſkilful per- 
fon firſt faſtens the end of a long line at a known place, and 
then exactly obſerves the point at which the needle of his dial, 
or compaſs reſts, and at the next flexure in the adit makes ; 
mark on his line, by a knot, or otherwiſe, and ſets his dial 
down again, and there likewiſe notes down that point at which 
the needle ſtands at the ſecond ſtation ; and thus he .proceeds 
fram one turning to another, {ill marking down the points, 
and making knots on his line, till he comes to the intended 
place; he then repeats above ground, what, he had done be. 
Jow, and his dial and line direct him, till be comes exatly 
over the place where he ended in the mine. er 

The manner of dreſſing tin is this; after the ore is landed, 
and the greater ſtones broken at the top of the mine by the 
ſhovel-men, it is brought on horſes to the ſtamping or knock- 
ing-mills, and unloaded, at the head of the Paſs, that is, two 
or three bottom - boards with two ſide- boards flope-wiſe, in 
which the ore ſlides down into the coffer, which is a long ſquare 
box, of the firmeſt timber; three foot long, and 14 over; but 
to prevent the ore's tumbling down all at once, there is a Haid 
near the lower end of, the Paſs, that is a croſs- board to keep 
up the ore; beneath that comes in the cock water in a trough 
cut in a long pole, whigh, together with the ore, falls down 
into the coffer, in Which, the three uſual. lifters, placed be- 
tween two ſtrong broad, Loaues, with two braces, or croſs- piece 
on each fide to keep them, ſteady, like a frame, with Stamper- 
beags of iron, weighing, about 30 or 40 pound a-piece, {ere 
to break the ore in the coffer ; theſe Liſters are about eight foot 
lang and 4 foot ſquare of heart of oak, with as many in- timben 
ar -guigers, between them, and are raiſed up in order by double 
the numher of Tappets, faſtened to as many Arms, Kats dia- 
rietrically thro' -a, great beam, turned by an oyer-ſhat water: 
wheel, on two houlſters, which Tappets exactly and with, ca 
meet with the tongues, ſo placed in the Li/ters, as that the} 
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tet force on the ore, thereby breaking it into ſmall ſand, 
dich is waſhed out by the cock-water thro* a braſs grate, 
with many holes, and placed within two iron bars, at one end 
of the coffer into the Launder, a trench cut in the floor, eight 
foot long, and ten foot over, ſtopt at the other end with a turf, 
o that the waters run away, and the ore ſinks to the bottom, 
which, when full, is taken up and emptied with a ſhovel : The 
Stamping-mill is thus contrived to go two hours or more, after 
they give over attendance on it, there is a Tiller faſtened with- 
out at one end to the Sletu or Ponder, i. e. the looſe and extreme 
part of the trough that conveys the ſtream to the mill-wheel ; 
ind at the other end is tied a ſhort rope, with a croſs ſtick at 
its extremity, hitched trap-wiſe at both ends under two little 
pins, faſtened in the Lones for that purpoſe ; there is another 
pin ſet in one of the Lifters, at ſuch an exact height, that if 
there be no ore in the coffer to keep that Lifter high enough, 
the pin in deſcending knocks out the water, and carries it quite 
over the mill-wheel ; ſo that when the coffer is emptied, the 
mill ſtops of itſelf: The Launder is divided into three parts, 
the forehead, the middle and the tail; the ore that lies in the 
forehead, that is, within 1 + foot of the grate, is the beſt tin, 
and is taken up in a heap a-part, 'and the middle and tails in 
another heap, and accounted the worſt : The latter heap is 
thrown out by the Trambling-buddle, which is a long ſquare 
tie of boards or late, about four foot deep, fix long, and three 
over, in which a man ftands bare-footed with a Trambling- 
{brvel in his hand to caſt up the ore, about an inch thick, og 
a long ſquare board juſt before him, and as high as his waiſt, 
call'd the Buddle-head, and with the edge of his ſhovel he 
cuts and divides it length-wiſe, about 4 inch aſunder, and in 
theſe diviſions. the water coming gently from the edge of an 
upper plain board, carries firſt away the filth and lighter part 
of the prepared ore, and then the tin immediately after, all fal- 
ling down into the Budale, where, with his bare feet, he ſtroaks 
and ſmooths it a-croſs, that the water and other heterogeneous 
matter may without any lett paſs away the quicker : When 
this Buddle is full, it is taken up, here again diſtinguiſhing the 
torehead from the middle and tails, which are trambled or 
waſhed over again; but the forehead of this, together with 
the forehead of the Launder, are trambled in a: ſecond Buddle 1 
and the forehead of this, being likewiſe. ſeparated from the two 
Other parts, is carried to a third, but Drawing-buddle, which 
Cifters from the reſt only in this, that it has no tie, but * 
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plain ſloping- board, on which it is once more waſhed with the 
Trambling-ſhevel, and the ore is then named Black-tin, i. , 
ſuch as is completely ready for the Blowing-houſe + There i, 
another way more curious, termed Sizing, inſtead of a Drawing. 
Buddle they uſe a hair-ſieve, with which they fift it, throwing 
what remains in the ſieve into the tails, and then that ore is new 
trambled ; after the ſecond trambling, the forehead in the ſecond 
Buddle is taken, and dilved, that is, ſhaken in a canvas-ſieys 
in a large tub of water, ſo that the filth runs over the rim of 
the ſieve, leaving the Black-tm behind, which is put up into 
hogſheads, that are covered and locked till the next blowing: 
The tails of both Budd/es, after two or three tramblings, are 
caſt out into the firſt Strate or Tye, which is a pit made exprelly 
to receive them, together with what over-ſmall tin may elſe 
waſh away in Trambling ; there are commonly three or four, 
one after another, containing two ſorts of tin, the one, which 
is too ſmall, and the other, which is too great, and this latter 
is new-ground in a Craze- mill, every way reſembling a Grift- 
mill with two ſtones, the upper and the nether, and after that 
it is trambled ; the former, by reaſon of its exceeding ſmallneß, 
is dreſſed on a Reck, a frame made of beards about 3 f foot 
broad and 6 long, wh ch turns upon two iron pegs, inſerted in- 
to two poſts at both ends, and may, like a Cradle, be galily 
moved either way, with the ſhove] and water. ſpe 
The manner of blowinz tin. — The tin-kiln is four ſquare, 
and at the top is a large Moor ſtone, about 6 foot long and 
four broad, in the middle is a hole about + foot diameter; this 
ſtone ſerves for a head or cover to another like it, and placed 
about a foot beneath it, but not ſo long by half a foot as the 
upper, becauſe it muſt not reach the innermoſt or back part 
of the wall, which is the aperture for the aſcent of the flame 
from a ſmaller place below, where a ſtrong fire of furze i 
conſtantly made; the fore-part is like a common oven: V 
they perceive much Mundic in their tin, which ſpoils it by 
making it brittle and hard, and not malleable, they burn 2 
way this weed in the kiln after the following manner; whe 
the kiln is thoroughly heated, the Black-tin to be burnt is Jai 
on the top-ſtone, and is caſt down at the ſquare hole upon the 
ſecond or bottom ſtone, as much as will cover it all over, about 
three or four inches thick; then the hole at the top is imme 
diately covered with green turf, that the flame may reverberit 
the ſtronges ; and a rake-man with an iron coal-rake conftant) 


ſpreads and moves the tin, that the Mundic may be Ars 
h | | mon 
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moſt, and ſo burned away, which is infallibly known to be 
done by the yellow flame, and by the diminution of the ſtench, 
for while the Mundic burns the flame is exceeding blue; after 
that, it is thrown down with the rake, at the aperture behind, 
into the open fire, being ſucceeded by a new ſupply of tin from 
above; now when the fire-place becomes full of tin, coals, 
and aſhes, they are all raked out at a little ſquare hole on one 
fide, near the back, where the ore, fiery hot and red, lies in 
the open air to cool, for which it will take three days, becauſe 
of the coals that lie hid in it; but in caſe they cannot wait ſo 
long, then it is quenched with water, and it becomes like 
mortar ; and it muſt be new trambled or waſhed before it is 
put into the furnace, which is no other than an Alman Furnace. 
Mnr-tin, ſuch as is dug up in Moors, runs or melts beſt with 
Mor- coal, charked; but the tin which lies in the country, 
runs beſt with an equal proportion of charcoal and peat, or 
Moor-ceal, for the firſt running; but when the flags are re- 
melted, then charcoal is uſed : When all is melted down and 
re-melted, there ſometimes remains a different flag in the 
_ of the float, termed Mount-egg, which is generally an 
iron body, tho” of a tin colour, as a by applying one of 
the poles of a load-ftone to it. MN . 


Of the Bleeding of Trees, and the Circulation of the Sap; by 
Dr. Lifter. Phil. Tranſ. Ne 50. p. 2119. 


F. B. it, it was froſt, and the wind at north, which conti- 
nued to the 7th in the morning, when the wind came 
about to the ſouth-eaſt, and the weather broke up apace, yet 
the ſycamores did not bleed all this while, till the 7th about 
noon, when they bled very freely, both at the twigs and body; 
at the ſame time he ſtuck the hawthorn, hazel, wild roſe, 
gooſeberry· buſn, apple-tree, cherry- tree, blather-nut, apricock, 
chetry-laurel, vine, walnut, yet none of them bled, except the 
lat, and that but faintly, in compariſon of the ſycamore. In 
all the monuments of antiquity, collected with ſo great induſtry 
by P liny, few inſtances of this kind are to be found; and 
among theſe few is one, recorded with two or three remark- 
able circumſtances z for he tells us that the ancient phyſicians, 
When they had a mind to draw the juice of the mulberry- tree, 
were wont to ftrike it only ſkin-deep, and that about two hours 
after ſun-riſing; this experiment he repeats twice over as 2 
ſurpriſing phanomenon ; hb. 16. cap. 38. mirum, hic (cortex) 
in uro, medicis fuccum quarmtibus, fere hard diei ſecundd, {a= 
Ver. I. 0 pide 
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pide incuſſus manat, altius fractus, ſiccus videtur. Lib. zz. C. 7 
Mora in Ægypio & pro ſui generis, ut diximus, largo ſuces 
abundant, ſummo cortice deſquamato ; altiore plaga ficcantur, 
mirabili naturd; it is ſurpriſing, ſays he, that the bark of the 
mulberry-tree, when phyſicians would have its juice, ſhould, 
upon its being ſtruck with a ſtone, and two hours after ſun- 
riſing, run, and that, by ſtriking deeper, it ſhould not give one 
drop: Again, there are, as we ſaid, peculiar mulberry-tree 
in Ægypt and Cyprus, which, upon peeling off the outmoſt coat 
of the bark, yield a plentiful juice, but, by a deeper wound, 
become quite dry, this is ſomething extraordinary. The wes 
ther changing from a white froſt, the following experiment; 
were made on the ſycamore, walnut and maple ; a twig cut 
aſunder would bleed very freely from that part remaining to 
the tree ; and the ſeparated part would be entirely dry, tho 
held with the cut extremity downwards, and a-ſlope ; but ifi 
was never ſo little tipt with a knife at the other end, in that 
poſition it would immediately be moiſt at both extremities ; 
but held perpendicularly it would bleed without tipping : A 
twig cut off late in the afternoon, the weather being warm, 
would diſcover no moiſture from any part; and theſe experi- 
ments were repeated ſeveral times with the ſame ſucceſs on all 
the aforeſaid trees. 

Poles of maple, ſycamore, and walnut cut down in 
weather, and brought within the warmth of the fire, did bleed 
in an inſtant ; alſo willow, hazel, cherry, wood- bine, blather- 
nut, vine, elder, barberry, apple-tree, ivy, Sc. Briar. and 
raſpberry were more obſtinate ; aſh utterly refuſed, tho' heat- 
ed; branches, that is, poles with their tops uncut, bleed alſo 
when brought to the fire; but ſeem not ſo freely to drink up 
their ſap again, when inverted, as when made poles ; the ſame 
willow-poles left all night in the graſs-plot, and brought next 
day to the fire, bled a-freſh: A hard ligature made within 3 
quarter of an inch of the end of a wood-bine rod did not hinder 
its bleeding, when brought within the warmth of the fire: 
Maple and willow-poles, &c. quite bared of bark, and brought 
to the fire, will ſhew no moiſture in any part: A barberry o 
Pipridge pole bared of its bark, and brought to the fire, diſco- 
vered moiſture from the more internal circles, tho' not from 
the external: Maple and willow poles half bared of bark bleed 
by the fire, from that half of the circles under the remaining 
bark: Maple and willow poles, ſplit in two and planed, diſeo- 
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les : A pole of a willow bent into a bow will bleed freely: If 
you ſeal up with wax one or both ends of the pith of a willow 
pole, it will notwithſtanding bleed freely by the warmth of 
he fire. | | 8 

g Dr. Liſter is of opinion, that there is a circulation of the ſap 
iu trees; firſt, becauſe plants have veſſels analogous to thoſe in 
mimals, as is very plain in ſuch plants, whoſe juice is either 
white, red, or ſaffron-coloured ; ſecondly, becauſe there are 
many plants, and particularly lettice, wild-baſtard, ſaffron, and 
celandine, whoſe juice ſeems to be in continual motion, flowing 
it all times freely, like the blood of animals upon inciſion. 


Of an early Swarm of Bees; as alſo concerning Cyder; the 
Deſcent of Sap; and the S . of tranſplanting Vegetables 3 
ly Mr. Rich. Reed. Phil. Tranſ. N' 70. p. 21280 


M. Reed obſerved a Swarm of Bees on the gth of March? 
'E which is very uncommon, tho? that day happened to be 
very fair, for otherwiſe they never ſwarm till the middle of 
May ; and this extraordinary inſtance might be owing to their 
poverty, which drew'a part of them abroad to ſeek their for- 
uy before their whole ſtock of proviſions ſhould be con- 
{ume : (7 : i 5 4 - 1 . 
Mr. Reed recommends, for improving Oder both in flavour 
and tindture, a new caſk, made of timber well- ſeaſoned, for 
dtherwiſe it may quite ſpoil it ; he often tried it, and found that 
fort of cafk to heighten the Cyder : The beſt Cyder he ever had 
was red-ſtreak grafted on'a- gennet-moyle-ftock ; for as thoſe 
kinds do beſt agree, andthe trees ſo grafted do feldom canker, 
as the old red-ſ{treak do on a crab- ſtock, ſo the fruit is far 
more delicate and mild; and when ripe; both rich, large, and 
good; and the Oder is ſmoother, and is not ſo ſtrong and harſh, 
s that ingrafted on the crab, and Tequires leſs niellowing 
beſore making, the ſtock in ſome degree altering and correct- 
ing the nature of the fruit; for as an apple, grafted on a crab, 
quires an acrimony and ſpirit ; ſo a crab, of which the red- 
freak is a ſpecies, grafted on an apple, gains a certain mild- 
refs and ſoftneſs. PEN ao 3 
In order to prove that the ſap deſcends in winter, it has been 
obſerved, that the graft can either ſpoil or improve the ſtock, 
and even change the very nature and manner of the growth of 
the root in the earth, which maſt be owing to the deſcent 
of its ſap thither; and it has been found, that ctah-ſtocks 
krafted with ſome ſorts of fruit in an unkindly ſoil, will all of 
i A2 them 
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them canker, not only in the graft, but alſo in the ſtoek; but 
if with a fruit to which the foil is kindly, they will all heal, 
and ſo become trees; and further, that if you graft 20 wild 
pear ſtocks with the ſame ſort of pear, and 20 with another, 
the roots of the former will each of them grow alike, and juſt 
ſo will be the caſe in the latter; this diverſity, in the manner 
of the growth of the root, muſt ariſe from the grafting, and 
conſequently from the deſcent of the fap : And the knowledge 
of this circulation is very important; for if the ſap returns not, 
then trees may be pruned in any time of the year without loſs 
of ſap, which is their blood, and that wherein their life conſiſts. 

Mr. Reed never began to plant till Valentine's day, and he 
preferred late to early planting, and farther obſerved, that win- 
ter cold kills more than ſummer drought, tho? it is imputed to 
the drought, becauſe they languiſh till ſummer, and then die; 
hut they receive the fatal ſtroke by the winter cold: Stocks 
are either taken from woods or nurſeries, and in either place 
they lie warm; if you therefore tranſplant them in October, 
they are all of a fudden expoſed to an open air, and to a long, 
and perhaps, cold winter, which they are unable to bear: be- 
ſides, you may ſecure them againſt drought, by watering and 
covering the ground, to keep it cool; but there is no fence 
againſt froſt, which often gets into the roots, and kills them, 
ſo that they never ſpring; and if they do, yet poorly, and they 
die in the ſpring ; or if they ſurvive, as many do, yet they come 
on very flowly; for cold dries up both wood and bark in ſuch 
a manner, that they cling together, and hinder the aſcent of the 
ſap from the root, which on that account runs out below into 
ſuckers, and the tree grows dry, and turns red; | all which 
ſhew an obſtruction of the; ſap ; in which caſe, the bark muſt 
be looſened ;* Now, on the other hand, if the ſummer prove 
moiſt, the danger of late ſetting is over, and they will thrive 
and come forward apace; and if not, they always keep green 
and freſh, being maintained in life and verdure by the fap 
they receive in the beginning of the ſpring, before they are 


ſet as large as poſſible; for the larger the root, the ſtronger it 
is, and contains more ſap, and conſequently the growth of the tree 
is the more promoted; tho' ſome planters affirm, that rbots cut 
ſhort ſucceed beſt, as ſending forth new roots, which draw ſap 
and nouriſhment well; and it is obſerved, that mayles ſet 
on lips that have no roots, come ſooner to a tree; and that a 
moyle tranſplanted after taking root, does nat live ſo certainly, 
nor thrive ſo well, as a ſlip newly ſet. Some 
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game Obſervations on Colours and Dyes; by Dr. Liſter. Phil, 
Tranſ. N* o. p. 2132. ID CEE 
122 E are two things chiefly aimed at in the inquiry 
into Colours ; the one to encreaſe the Materia tinctoria, 
or number of dying materials, aud the other to fix thoſe colours 
either already known or hereafter to he diſcovered ;* As to the 
firſt, animals and vegetables, beſides other natural bodies, 
may furniſh great plenty; and in both theſe kinds, ſome co- 
ours are apparent, as the ſeveral colours of flowers, the 
juices of fruits, &c. and the ſanies of animals; others are 
latent, and difcovered by the effects, the ſeveral ſorts of falts 
and other things may have upon them : Mr, Boyle gives ſeveral 
inſtances of the apparent colours of vegetables and animals, and 
the various effects of different ſalts in changing them from one 
colour to another; acid ſalts heighten the colours of flowers 
and berries, that is, according to Mr. Boyle's experiments, 
they make the infuſion of pomgranate- flowers, red roſes, clove- 
gilly-flowers, meſerion, peaſe-bloom, violets, cyanus- flowers, 
of a fairer red, as alſo the juices of the berries of Liguſtrum, 
black cherries, buck-thorn berries; and acid ſalts make no 
great alterations on the white flowers of jeſſamin and ſnow- 
drops ; Urinous falts and alcalies'on the contrary, quite alter 
and change the colours of the above-mentioned flowets, and the 
juices of the faid berries from a red to a green, even jeſſamin 
and ſnow drops: Again, urinous ſpirits and alcali's heighten, 
or at leaſt do not quite fpoil the colours of the juices of leaves 
of vegetables, and of their wood and root; thus Mr. Boyle tells 
us, that urinous ſpirits and alcali'ꝰs make the yellow infuſions of 
madder roots red; of Braſil wood, purple; of Lignum nepbri- 
ticum, blue; the red infuſion of Iog-wood, purple; of the leaves 
of ſenna, red; on the contrary, acid falts quite alter and change 
the ſaid infuſions from red or blue to yellow; The inſtances of 
colours in animals are very few, the purple-fiſh being quite 
out of uſe, and whether cochineel and kermes be animals or 
not, is a queſtion; however upon the effuſion of oil of vitriol 
which is an acid falt, on cochincel, it ſtrikes the moſt vivi 
crimſon that can be imagined ; and with urinous ſalts and 
acali's, it will be again changed into an obſcure colour be- 
tween a violet and à purple. As to the apparent colours of 
flowers, it may be ſaid, that generally; 4 and white 
flowers are immediately, upon the affpſion;of an ali, changed 
into a green colour, and then in à little time turned * ; 
| t 
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that all the parts of vegetables, which are green, will in 2 
like manner ftrike a yellow with an alcali; that what flower 
are already yellow, are not much changed, if at all, by an al- 
cali or urinous ſpirit; the blue ſeed : huſks of Glaſtum Sy. 
veſtre, long gathered and dry, and diluted in water, ftain a 
blue, which upon the affuſion of lye, . ſtrikes a green, and this 
green or blue being touched with the oil of vitriol, dyes a pur- 
le; and all theſe three colours ſtand ; on the tops of Muſcus 
Tububus, fo called by Mr. Ray in his catalogue of Englþ 
plants, are certain red knots, which on the affuſion of lye, will 

ſtrike a purple and ſtand. | KH 
The latent colours of vegetables and animals diſcoverable by 
the affuſion of falts, are doubtleſs very numerous, and as to 
the former, the milky juice of Lactuca Sylveftris cofta Spinord, 
and Sonchus Aſper and Levis, upon the aftuſion of lye, will 
ſtrike a vivid flame-colour or crimſon, and after ſome time quite 
degenerate into a dirty yellow. The milk of Cataputia Minor, 
upon the affuſion of lye, eſpecially if drawn with a knife, and 
has ſtood any time on its blade, will ſtrike a purple or blood- 
red colour, and by and by change into a dirty yellow . As to 
latent animal dyes, the common hawthorn: caterpillar will 
ſtrike a purple, or carnation with lye, and ſtand ; the heads of 
beetles and piſmires, &c. will ſtrike the ſame colour with lye, 
and ſtand ; the amber-coloured Scolopendra will with a lys give 
a molt beautiful and agreeable azure, or amethyſtine, and be 
durable. 3 WW 
Among all the inſtances above-mentioned, whether vegeta- 
ble or animal, there is not one colour truly fixt, that is, proof 
againſt ſalt and fire; for what ſeem to ſtand and be. lye- proof, 
are either wholly deſtroyed by a different ſalt, or changed into 
a very different colour, which muſt needs prove a ſtain. and 
blenuſh, when it ſhall happen in any of them: Both the appa- 
rent and latent colours of vegetables are fixable, as appears 
from the feed-huſks of Glaſtum or Wogd, and the uſe dyers 
make of the leaves after due preparation: From the ſame in- 
ſtance it is probable, we may learn from the colour of ;ſome 
one part of the fruit or ſeed, what colour the leaves of any ver 
getable and the whole plant might be made to yield for our 
uſe : The latent colours of vegetables are pre- exiſtent, and 
not produces as appears from the ſame inſtance of 1/aad, and 
alſo from the milky juice of Laciuca Sylveſtris or wild. Jets 
tuce, Which affords ' red ſerum: The change of colours in 
flowets is gradual and conſtant ; The colours of flowers, that 


* 
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re not lye - proof, ſeem to be wholly deſtroyed by it, and that 
irrecoverably; thus it happens in the experiment, wherein a 
part of a violet leaf, upon the affuſion of lye, is ſoon changed 
into yellow, which will never by any acid falt be revived into 
1red, but if another part of the ſame leaf be ftill green, it 
will be revived : Their drineſs ſeems to be a means, if not of 
fixing, yet bringing the vegetable colour to a condition of not 
wholly and ſuddenly periſhing by Alcali's: Such plants or 
animals as will ſtrike different, yet vivid colours, upon the 
affuſion of different ſalts, and ftand ; as for inſtance, cochi- 
neel and Glaſtum, are probably of all others to be reckoned 
the beſt materials. | 2 3605) 


Olſervations in the Upper Ægypt; by F. Brothais. Phil, Tran. 
N 71, p. 2151. 

1 Father went up the Nile 300 leagues above Cairo, 

two days journey on this ſide of the Caſcades, where he 
obſerved ſeveral idol-temples ftill entire, together with very 
ancient palaces filled with ſtatues and idols; in one place he 
reckoned ſeven obeliſks like thoſe at Rome, and about 120 co- 
lumns in one hall, and from top to bottom inſcribed with hie- 
roglyphic characters, and figures of falſe deities : He found ſta- 
tues of white marble, of a hard ſtone, of the bigneſs of three 
ordinary perſons, with a ſword on their ſide, viz. a man and a 
woman, and of the height at leaſt of eight fathoms, tho” ſeated 
in chairs, and well proportioned ; and two others of black 
marble repreſenting women, with globes on their heads, and 
extravagant coverings thereon, which were two foot broad 
trom one ſhoulder to the other: He lighted on two places 
where antiquities were to be ſeen, the one called Lozor, and 
the other Candion, which is a very ancient caſtle, eſteemed by 
the tradition of the country to have formerly been the reſi- 
dence of a king; in the avenues are a great number of 
ſphinx's ſtanding in a row and turning their heads towards the 
alleys; it is known that this figure is an idol, with the head 
of a woman, and the body of a lion, which was once a famous 
deity among the Agyptians ; their diſtance from each other is 
about two paces, and they are 20 foot long; be reckoned 60 
of them on one ſide of an alley, and as many on the other fide, 
and 51 in another alley, all well proportioned; theſe alleys 
ae of the largeneſs of a palmal; the gates of the caſtle are 
extraordinary high, covered with excellent ſtone, meaſuring 


ene of which, he found it 26 3 foot long, and 8 
N X 8 | ; | : 
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thick; there are above a million of fi in profile y 
on the walls and pillars ; that which moſt pleaſed okay 
ground, where the azure and the other colours, which are 
like enamel, appear as freſh as if they had been laid on but 2 
month before : There are temples ſo ſpacious, that 3000 people 
may ftand on the roof with eaſe ; in the ſame caſtle is a pond, 
whoſe water is bitter, ſet about with fine ſtone ; this water is 
faid to whiten linnen perfectly without any thing elſe, and up- 
on dipping his handkerchief in it, it retained the ſcent of ſoap 
for four or five days. There are a great number of chriſtian 
Cophts in this country, who have many monaſteries and an- 
cient churches, but poor. | 
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The irregular Flux and Reflux of the Euripus; zy F. Jat 
Paul Babin. Phil. Tranſ. N? 71. p. 2153. 

E Euripus is a Streight of the Ægean ſea, ſo narrow 

that a galley can ſcarce paſs thro? it, under a bridge, 
built between the citadel, and the Donjon of Negropont ; and 
not only the place where the bridge is, is called the Exripus, 
but it alſo retains that name for 10 or 12 leagues on each fide 
of it, where the channel being larger, the inconſtancy of it 
tides is not ſo ſenſible, as at the foot of the caſtle: Fot 
three or four leagues on each {ide are found fix or ſeven gulf; 
wherein this water ſhuts itſelf up, to iſſue thence as often as it 
enters there, and the ſituation of theſe gulfs contributes to the 
oddneſs of this flux and reflux, of which the moon ſeems to be 
the principal cauſe : There are 20 days of each moon, in 
which the courſe of the Euripus is regular, and ten, in which 
it is irregular, that is, five days before and five days after the 
new and full moon, its courſe is irregular and ſtrong; and aſtet 
that the ſame phenomena are ſeen there as in the ocean at 
Bourdtaux, the fea has two fluxes and refluxes in 24 hours, 
and every day later by almoſt an hour; but there are nine of 
ten changes of the courſe of the water during the remaining 
ten days of inequality, unleſs it blows hard, for then the eourſe 
changes not above ſix or ſeven times: He once obſerved the 
courſe of the water change thrice, tho the wind was prett) 
high, and the wheels of a mill turned as often different ways! 
Ih wear riſes not above a foot; and when it ' rifes it um 
into the ocean, and when it ſinks it flows into the channel, g& 
ing up towards Canflantmiople;:: The ſmall gulfs, that are on 
the left ſide of the port of Negrepont, ate filled when dhe 
water vice, and/emgiied, when it de ſcende, running * 
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Tuſalmica or Conſtantinople ; F. Vabois obſerved the ſame” 
thing at the latter place, v1z. that the waters of the black ſea, 
that come from Conftantinople drive the Euripus in its rifing 
towards the main ſea, and that afterwards the waters retire to- 

wards the ſame place from whence they came; the ſame per- 
ſon alſo obſerved that the ſwelling of the Euripus, which is 
irregular, laſted not above a quarter of ap hour, and its ſink- 
ing three quarters, tho* then the water ran with greater rapidity, / 
and ſeemed to retire in thrice the quantity it roſe with: Be- 
tween the rifing and falling there is a little interval, wherein 
the water ſeems to be at reſt and ſtagnating, fo that, if there 
be no wind ſtirring, bits of wood and ſtraw he ſtill upon the 
water without motion: From what has been faid, it is eafy to 
reconcile the authors, that have written ſo differently of the 
Euripus ; for ſuch as mention two fluxes and refluxes — 
hours, as in the ocean, have only obſerved it in the 20 days « 

its regularity; and the ancients have not delivered a falſtiood, 
when they ſay, there are ſeven reciprocations in one day, 
becauſe that happens, when the winds trouble and retard the 
courſe of the water; and F. Babin afſfures us from repeated 
obletyations, that when it is ſtill weather, the flux and reflux is 
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made even to nine ox ten times in a natural day. I 
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Hurricanes and Storms; 35 Mr. Templer. Phil. Tranſ. N' 91. 
b p · 2156. 13 = 23 213715" 


CTO B, 30. 1669. between five and fix o'clock in the af= 
ternoon the wind being weſterly, there happened at + 
ly in Nortbamptonſhire a dreadful hurricane, ſcarce being 60 
yards in its breadth, and ſpending itſelf in about ſeven mi- 
nutes of time; its firſt aſſault was on a milk-maid, taking her 
hat from off her head, and carrying her pail many yards, 
where it lay undiſcovered ſome days: next it ſtormed the yard 
of one 7 dwelling in Weſttborp, where it blew a waggon- 
body 0 the axle-trees, breaking the wheel and axle-trees'in 
pieces, and blowing three of the wheels ſo ſhattered over 4 
wall; this waggon ftpo ſomewhat ggo(s. to the courſe of the 
vind : Another waggon of Mr. Saliſburꝝ was driven with great 
force againſt the fide of his houſe ; a branch of an aſh- tree, 
which two ſturdy men cquld ſcarce lifr, "was torn off frog. 
tee at x00 yards diſtance and blown over his houſe; 4. flate, 
tiat muſt have come the diſtance of 209 yards, none Being 
nearer, ſtruck againſt an iron bar ina window and bent it very 
much: At Mr, Maidiuel's it forced opem a door, breaking the 

o. I. n e e . 
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latch, and forcing open the dairy-door, it overturned the nil. 
pails, and ſtruck: out three panes in the window, and in the 
chambers nine panes more; it tore off a great deal of the roof 
of the parſonage houſe, and rooted up a gate-poſt 2 + foot deep 
in the earth, and carried it many yards off; it blew a large 
hovel of peaſe from its ſupporters, and ſet it upon the ground, 
without any conſiderable damage to the thatch : About £ mile 
from the town is. a ſmall wood on the top of a hill, which 
partly deſcends into.a vale encompaſſed; with hills to the north 
and fouth ; ſo that the wind may ſeem confined to the vale, a 
a channel, before it aſſaulted the town, and ſo be forced to 
ſpend itſelf only in that glade : yet ſome blaſts from the aſcend 
ing wood · ground might contribute to this accident, becauſe the 
wind continued, as far as could be judged, as high i in the field 
afterwards, and the ſituation of the town did expoſe a far 
greater part of it to this damage than was really affected, the 
valley being above four or five times the breadth of that part 
of the town concerned in it. 

Odtob. 1670. at Braybrook in Northamptonſhire, about I 
o'clock, the ſtorm attacked a peaſe-reek in the field, uncoyer- 
ed its thatch, without touching another within 20 yards of it; 
it blew up the end of a barley-reek, with ſome fakes init 
near five foot long, witbout hurting 2 wheat- hovel within fir 
yards of the barley-reek ; it afterwards uncovered the parſonage 
houſe; from whence it paſſed over the town, without doingany 
damage, its ſituation being low; at Fort- Hill it uncovered a 
much of a malt-houſe as lay within its extent and breadth: 
Braybrook ſtands in a valley ſurrounded with hills on three 
ſides, at the diſtance of & mile; there is a hill called Clact- bil 
within a mile of it, and exactly i in that point of the compaſs in 
which the wind then ſtood ; and which is 0 e there 
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* Stones i in Human Bodies; by My- Chriſt. | Kirkby: "Phi 
Tranf. N* 71. p. Edt an MY 706 


A Woman near Dantzich, of 56 years "of age, afl nm 

ried, whoſe: whole courſe .of 18. had been extremely. ſe- 
dentary, was troubled, ſome years before her death, with 
great, pains in her back, eſpecially towards the right ſide, and 
with a continual retching ; ; her urine. for ſome time before, wi 
turbid, and ſeemed mixt with blood, yet entirely void of 
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When ſhe was opened, the left kidney was found full of large 
ſtones, but the right was entirely petrified, covered with the 
ordinary ſkin without any fleſh ; it was both maſly and ponde- 
rous, and concreted by the cloſe coalition of minute ſand, 
which might be rubbed off by the finger. | 
The other inſtance is a lad about 19 years of age, who from 
his cradle was diſpoſed to a conſumption, accompanied with 
continual coughing, great emaciation and heat, fo that at laſt, 
after being reduced to a ſkeleton, he died: Being opened, a 
reat deal of watry matter, of a chylous conſiſtence, run out 
of the Abdomen ; almoſt all the glands of the meſentery, thro” 
which the lacteals paſs, were very large and hardened beyond 
the hardneſs of a ſcirrhus : -Upon opening the breaſt, the lungs 
were found adhering to it all round, ſo as ſcarcely to be ſepa- 
rated, and full of purulent ulcers, but more eſpecially the left 
fide, which was full of gravel and ſmall ſtones; and even en- 
tire pieces of the lungs, eſpecially the extremities, for about 
the thickneſs of a finger and more, were hardened into a ſtony 


ſubſtance. 


Obſervations as certain Inſect- huſks of the Kermes - kind; by 
Dr. Liſter. Phil. Tranſ. N* 71. p. 2165. 


R. Lifter has gathered off the Engliſb oak round worm 

huſks very like kermes berries ; and he often obſerved 
on plumb-trees and cherry, as alſo on the vine and cherry-lau- 
re], certain Patellæ or flat huſks containing worms, which, or 
at leaſt the huſks, will ſtrike a carnation with lye and continue 
afterwards ; he obſerved the ſame Patellæ or huſks indifferently 
on vine-branches, cherry-laure}, rofe-buſhes, plumb-trees and 
the cherry-tree ; the figure of the huſk is round, ſave where it 
cleaved to the branch, and a little bigger than half a grey pea 
theſe cleave to their branches as Patellæ do to rocks; they 
are of a dark cheſnut colour, extremely ſmooth and ſhining 
like a membrane ; they commonly adhere to the under ſide of 
a branch or twig, and ſo are beſt ſecured againſt the injuries 
of the weather, as too much ſun and rain ; they are well fa- 
ſtened to the branches, ſometimes ſingle and ſometimes more 
together; they are ſeldom found without vermin, as piſ- 
mires, c. which probably pierce and prey upon them, if 
jou cut off dextrouſly the top of the huſk with a razor, you 


will ſometimes find five or more ſmall white maggots of the 


Waſp or bee-kind, that is, ſharp at both ends ; when theſe are 


Carefully taken out, you may further obſerve what remains of 


Rx 2 their 
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their proviſion of meat, and a partition betwen them, and the 
branch, where their excrements are diſcharged ; and if, after 

clearing .the huſk, you rub the empty membrane on white 
paper, it will freely and copiouſly tinge it with a beautiful 
purple or murrey. 22 & 3 | 
Of the Amianthus found in ſome Mines in Italy. Phil. Tranſ. 
| EAN Pf 7 1 8 e 5x 

FGNOR Marco Antonio Gaſtagna, ſuper - intendant of ſome 
mines in Italy, has found in one of them a great quantity of 
that downy ſtone, called Amianthus, which he knows how to 
prepare in ſuch a manner, as to render it ſo tractable and ſoft, 
that at reſembles a fine lamb-ſkin drefled white ; he thickens 
and thins it to what degree he pleaſes, ſo that it becomes 


either like to a very white ſkin, or a very white paper, both 
which reſiſt the moſt violent fire, as he has often experienced; 

the ſkin was firſt covered with burning coals, whence it took h 
flame, but being taken out after it had been left there a | 


while, the fiery colour preſently diſappeared, and it became 
cold and white again as before; the fire, it ſeems, paſſing only f 
thro' without waſting or altering it in the leaſt, whereas ſome F 
of the hardeſt and moft ſolid metals, as iron and copper, re- | 
duced to very thin plates, and kept as long in the fire, as this 
ſubſtance was, would caſt ſcales: Again, this ſkin being re- | 
duced to the thinneſs of paper, not only yields that ancient, | 
and ſo much admired Amianthus, but is alſo more perfect | 
than that which comes from Cyprus, and not inferior to that 
from Chrna ; this paper was alſo tried in the fire, and there it 
remained without the leaſt change of its firſt whiteneſs, fine- 
neſs or ſoftneſs ; a wick was made of the ſame matter, which is 


never conſumed as long as it is fed, nor alters its quality after 
the fuel is waſted, 


Of a Viviparous Fly; by Dr. Liſter. Phil. Tranſ. Ne 72. 
p. 2170. 

OED RE is a fly with grey and black ftreaks on the 

ſhoutders, and chequered on the tail with the fame co- 
lours ; upon opening the female of this fly, which may be dil- 
tinguiſhed by a redneſs on the extremity of the tail, you will 
find two bags of live white worms, long and round in ſhape, 
with black heads, moving both on the hand and in the un- Spened 
veſicles backwards and forwards, for they are diſpoſed in cells 
according to the length of the animal's body; ſome ſuch thing 
is hinted by Aldrovandns, Lib. I. de Iuſect. p. 57. A Mob 
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4 Muſt-ſeented Inſet feeding upon Henbane. Phil. Tranf, 
| tate 1 NF 92+ p. 2196. | 


T HERE is a Cimex of the largeſt ſize, of a red colour, 
ſpotted black, which is to be found frequently and in 
great numbers on Henbane ; this inſect in all probability feeds 
on this plant, by ftriking its trunk, the note of diſtinction of 
this kind of inſe& from the reſt of the beetle-kind, into the 
leaves, and extracting much of their ſubſtance, as other ſorts 
of Cimex's will on the bodies of men: It is farther obſervable, 
that the ſtrong ſmell, with which the leaves of this plant affect 
the noſtrils, is very much qualified in this infect, and in ſome 
meaſure aromatic and agreeable ; and therefore we may ex- 
ect that that benumming quality, ſo eminent in this plant, 
may likewiſe be uſefally tempered in this inſect. _ | 

About the latter end of May, and ſooner you may find ad- 
hering to the upper ſide of the leaves of this plant, certain ob- 
long, orange-coloured eggs, which are thoſe of this inſect 3 
| theſe eggs in the belly of the female are white, and continue 
of that colour ſometime after they are laid; but as the time 
of their being hatched approaches, they acquire a deeper co- 
lour, and are hatched Cimex's, and not in the. diſguiſe of 
worms; if you cruſh the riper eggs upon white paper, they 
ſtain it without any addition of ſalt, with as lively a vermil- 
lon, as any other thing in nature, not. excepting cochineel, 
aſiſted with oil of vitriol. 


0)ſervations on the Glow-worm ; by Mr. J. Templer. Phil. 
| Tranſ. Ne 72. p. 2177. 


M4 27, between 11 and 12 at night Mr. Templer put a 

glow-worm into a ſmall thin box, ſuch as is uſed for pills, 
and it was obſerved to ſhine very clearly thro* the box; and 
gain incloſing it in white paper in the box, it ſhone thro” 
both : May 28, about eight o'clock in the morning it ſeemed 
dead, and holding it in a very dark place, very little light was 
perceivable, and that only when it was turned on its back, 
and conſequently put into ſome little motion; after ſun-ſet 
that night it walked briſkly up and down in the box, ſhining 
% bright as the preceeding night, and that when there was ſo 
much day-light, that one could read without a candle : May 
29, in the morning it ſeemed dead again, but recovered at 
nght and ſhone as well as ever thro the box, and opening the 
box and holding a large candle, its light did not _ 
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diminiſh, that of the glow-worm : May 3oth, about ten at 
night, putting the box with the worm in a window, at the 
diſtance of four yards, it was perceived to ſhine thro? the box 
for almoft an hour: May 31ſt, at five o'clock in the evening, 
the worm ſhone pretty clearly in a very lightſome room, in a 
bright fun-ſhine ; ſome time after, it ſhone. but little, having 
contracted: her body into a bending poſture, the light ſcarcely 
fo big as a great pin's head; but by a touch it extended itſelf, 
walked in ats box, and ſhone as bright as ever. Mr. Temple 
never obſerved it ſhine without ſome ſenſible motion, either in 
her body or legs; in its brighteſt ſhinings, it extended its body 
a third beyond its uſual length; and it ſeemed to emit a ſen- 
ſible light in her cleareſt ſhinings. 


The Compre:ſſim of Air under Water, Phil, Tranſ. Ne 74, 
p. 2192. 

8 OM E members of the Royal Society, had with two diffe- 

rent forts of inſtruments made ſeveral experiments for 
finding the proportions of the compreſſion of air under water, 
in 7aly at Sheerneſs in the mouth of the river Medway, at 
high-water, being then about 49 fathoms deep, and the pro- 
portion of the weight of the ſalt-water to the ſame quantity of 
freſh taken out of the Thames was as 42 to 44 : One of the 
inftruments was a glaſs bottle, holding a quart of water, with a 
braſs ring faſtened to its mouth, and a valve opening internally, 
fo well fitted, that with whatever quantity of water the bottle 
was fiiled, none dropped out tho” forcibly ſhaken ; letting it 
down 33 foot into the water with the mouth downwards, and 
inalittle time drawn up again, was found to be ſo very near half 
Full af water, at ſeveral trials, that it was thought fit to ſtate the 
compreſſion of air at that depth to that meaſure, which at other 
depths was found to hold the proportions calculated for that 
purpoſe : Ihe quantity of the compreſſion was known by weigh- 
ing the bottle with the water in it, after a forcible depreſſion of 
the valve had' made way for the eruption of the compreſſed 
air, which kept it up even when the bottle was placed with 
the mouth upwards, and then filling the bottle full of the ſame 
water, and weighing it again, and laſtly weighing the bottle 
after all the water was let out, and deduCting its weight, the 
Arſt quantity of water weighed juſt half as much as the ſecond, 
er fo near it that the fraction was. inconſiderable; whence it 
was concluded, that the quantity of air that filled the bottle 


before its immerſion into the water, was, at the depth ” — 
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tat compreſſed into half the ſpace it took up before; and ſo 
proportionably at other depths; this was confirmed by repeated 
cxperiments made with the other inſtrument; which was a cy- 
inder of glaſs, about two foot long, cloſe at one end, and the other 
end drawn ſmall with a lamp, Pl. X. fi. 1. and turned down or 
bent a little; this cylinder was immerſed perpendicularly with 
the crooked end uppermoſt, by which as it ſunk in the water, 
its preſſure did gradually force in ſo much water, as thruſt out 
the air in proportion to the depth, till the cylinder was fo far 
immerſed, that the hole of its crooked pipe was juft 33 foot 
under water, and then being drawn up, by meaſuring with a 
pair of compaſſes from the bottom of the cylinder to the hole 
in the crooked pipe, the water was found to fill the cylinder 
ſo near half full, that the motion of the ſurface of the water, 
which then was very ſmooth, and the minuteneſs of the diffe- 
rence deing confidered;! it was thought fit to ſtate it to juſt 
half; according to which, and experiments at other depths, 
a table was calculated: The proportion of the weight of 
ſalt- water to that of freſh, was found by weighing ſome 
ounces of both in a bottle, whoſe weight was exactly known, 
ind with To ſmall a neck, that the addition or deduction of one 
ſingle drop was diſcernible : The table was computed on the 
ſuppoſed perpendicular immerſion of a cylinder of 60 inches, 
ſhut at one end, and with the open end downwards. "Theſe 
experiments are not matter of mere ſpeculation, but are uſeful 
for divers, becauſe it may be previouſly known, at what depth 
when they ſink in the diving- bell, or other fit machines, they 
may bear the additional denſity of the compreſſed air, to enable 
them to reſpire ſomewhat freely; as alſo, how they may fur - 
niſh themſelves with air in proper veſſels: variouſly adapted for 
that purpoſe.  'The-tabular calculation whereof we ſhall here- 
after inſert, when Dr. Halley's method of diving by the bell 
comes under conſideration 3 which will ſhew both the theory 
and practice, and thereby render it more clear and conſpicuous 
in explaining advantagebuſiy the baſis of that invention. 
˖ Aya, bus 3; C0149 1 1 97,4 15 : rien} Was 
The Inſe-huſks of the Kermes-kind, and their, Uſe in Dying 3 
by Dr. Liſter, Phil. Tranſ. Ne 73. p. 2196. 
DR. Lifter found ſeveral of the Patellæ Kermi-formes 
| hatched in a box, wherein they were deſignedly' put, 
and they proved a ſpecies of bees, but very ſmall, - not much 
exceeding in bulk half a piſmire; they are very compact and 
click for their bignefs,” and of a coal black colour; they ſeem 
to 
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to want neither ſting, nor the three halls in a triangle in their 
forehead ; what is very remarkable, is à whits large and round 
ſpot on the back; the upper pair of their four wings is ſhaded, 
with dark ſpots ; the undermoſt pair is clear. 
It is to be obſerved, that the blaekeſt buſks yield the dgep- 
eſt and beſt purple; that as the bees come to maturity the dye 
ſeems to be ſpent, and the buſks grow dry ; that the young 
make their way at ſeveral little holes; whereas the true kermes - 
huſk ſeems to be pierced but in one place.. 
Upon comparing the Engliſb purple-kermes with the.{car- 
let-kermes, or grains of the ſhops, they were found to agree 
in every thing, fave the colour of their juices ; and in the 
grains of the ſhops, many were found ſticking to little twigs of 
the Ilex or oak, ſo that they, as well as the Engl/h, are only 
contiguous to the branches, and not excreſcences of the tree, 
much leſs fruits or berries ;. but that they are the ſole work of 
the parent-bee for the more convenient lodging and nouriſh- 
ment of her young. * ag 


Further Obſeruations of the new Star near the Beal of Cygnus ; 
by M. Hevelius. Phil, Tranſ. N* 73. p. 2197. Tranſlated 
from the Latin. nüt r * « 'E : | 4 

M Hedelius had again, April 29th, 1671, obſerved the new 

* ſtar below the head of Cygnus, and in the ſame place, 
viz. near the Milky Way, where he ſaw it the preceeding year 
from June and July to the 14th of Octaber; and that it appea- 
ed bigger then, exceeding the ſtar in the bill of Gygnus, as alſo 
that in the bend of the inferior wing, and being almoſt equal to 
the ſtar in the breaſt, ſave only that its light was duller and 
more ruddy : It was not ſeen in December, Fanuary, and fe- 
bruary ; for after the 14th of Octaler, when it ceaſed to ap- 
pear, it was ſought for in vain, and therefore it ſcarce diſeo- 
vered itſelf before the beginning af Adarch, or poſſibly later; 
he had lately meaſured its diſtance from ſome: fixt ſtars, and 

found it at 20*. 55', 20%, from the tail of Cygnus 3, 19% 47 

50", from the bend of the ſuperior wing; and 34*, 197 40, 

from the head of Serpentarius. INN er 


| Of the ſame Star. Phil, Tranſ..N® 73. p. 2198. 

D OM Anthelme, a Carthufian of Dijon, obſeryed Funt a tl, 

— 1670, near Cygnus, a new ſtar of the third magnitude 

which he ſignifying to the company that aſſembled at the king 

library, many of them agreed, that nearthe beak of e 
| n 
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new ſtar was to be ſeen, and not to be met with in any cata- 
lgue of aſtronomers, tho“ many other neighbouring ſtars 
much ſmaller, be exactly marked by them; it was ſituated as 
in Plate X. Fig. 2. ſuppofing the obliquity of the ecliptic 
be 23 fo; the longitude of this ſtar, according to the obſer» 
vation of M. Picard was 19 55" of Aquarius 3 the right aſcen- 
fon 293? 33; the north latitude 47*, 28), and the declina- 
tion 26* 33/; it came to the meridian after the ſtar in the 
heak of Cygnus 16! 44%, and before the lucid ſtar of the eagle 
%; it was diſtant from the great ſtar of Lyra 18* 39! 40; 
from the beak of Cygnus 30 47 30% and from the tail of 
Cyznus 20 54 30%: What is further remarkable is, that in 
the beginning of Fuly, this ſtar was obſerved to decreaſe 3 
Jul za, it appeared yet of the third magnitude, but its light 
was ſenſibly fainter; July 11th, it ſcarce appeared of the 
fourth magnitude; Auguſt roth, it-was only of the fifth, and 
ever ſince it decreaſed, till it could no more be ſeen; and ſo 
has continued for fix months without ſhewing itſelf till Mæarab 
17th, when Dom Anthelme viewed it in the very fame place it 
was the preceeding; year, and found it of the fourth magnitude 
the aſſembly that meets in the king's library having notice 
thereof, ſeveral of them obſerved this ſtar April ad, finding” it 
in the ſame place they had ſeen it the preceeding year; April 
3); M. Caſſini found it greater than the two ſtars of the third 
magnitude below Lyra, but a little ſmaller than that in the 
beak of Cygnus ; April 4th, it appeared to him almoſt as big, 
and much more radiant than that. in the beak of the ſwan ; 
Aril gth, he found it a little diminiſhed, and almoſt equal 
to the greateſt of the two ſtars that are below in Lyra ; April 
12th, it was equal to the leaſt of theſe two ſtars ; April 15th, 
he perceived it encreaſed, and found it equal the ſecond time 
to the greateſt of theſe two ſtars; from 16th to 27th it appeared 
of different magnitudes, ſometimes equal to the biggeſt of 
theſe two ſtars, ſometimes equal to the leaſt, and now and 
then of a mean magnitude; but 27th and 28th it was become 
is big as the ſtar in the ſwan's beak ; goth it appeared a little 
clearer; and the firſt fix days in May it was bigger; May 15th, 
it was ſeen ſmaller than the ſame ſtar ; 16th, it was of a mean 
bieneſs, between the two ſtars that are below in Lyra; and 
ever {ince it has been ſtill diminiſhing : © Thus this ſtar has 
been twiee in its greateſt ſplendor, firſt, on April 4th; and 
then in the beginning of May, à thing never obſerved in any 
other ſtar: Ag far as can be judged from the few obfervations 
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made on this ſtar, it is likely its return is in about 10 months 
whereas that in the whale's neck makes its revolution in 11 
months; as for the ſtar in the ſwan's breaſt, there is yet no 
certain knowledge of its period, and it may poſſibly take 14 
ears to fniſh its courſe : The diſcoveries that have been made 
in the heavens this laſt age, do evince that changes are not ſo 
rare there, as formerly was thought; if what Pliny ſays be 
true, that Hipparebus, on the occaſion of a new ſtar he ob- 
ſerved, numbered all thoſe that appeared at that time, thert 
would not be any one conſtellation, in which ſome change 
would not be found fince that time, in regard there are few, in 
which there are not found more ſtars now than that aſtrono. 
mer has reckoned ; but as the little aſſurance we have of the 
exactneſs of Hipparchus's catalogue, gives cauſe to believe that 
many ſtars, which were not in that catalogue, were yet in the 
heavens ; ſo we may well grant, that ſome of thoſe, that have 
been obſerved ſince, have not always appeared; for not to 
mention the ſtars obſerved in Caſſiopeia, in the neck of the 
whale, in the breaſt of the ſwan, and in Serpentarns ; M. 
Caſſini has diſcovered many other little ones, which may very 
well be preſumed to be new; for inſtance, he has obſerved 
one of the fourth magnitude, and two of the fifth in Caſſiopeis, 
where it is certain they were not ſeen before, many aſtrono- 
mers having exactly reckoned up the ſmalleſt ſtars of that con- 
ſtellation, and yet not one of them mentioned thoſe three; he 
has diſcovered two others towards the beginning, of Eridanus, 
where they were not to be ſeen about the end of 1664 ; this 
part of the heavens having been paſſed over by the comet 
that appeared then, divers other ſmall ſtars were obſerved 
there, but not theſe two; he alſo obſerved towards the Arctic 
pole, four of the fifth or ſixth magnitude: Nor are we to won- 
der, that we now obſerve more ſtars in the heavens than for- 
merly appeared, ſince thoſe which are now no more ſeen) 
once appeared; for M. Caſſini has obſerved, that Bayerus has 
put a ſtar in Urſa minor, which now does not appear; al 
that marked A in Andromeda has alſo diſappeared; that in 
lieu of the ſtar which is marked v at Andromeda's knee; there are 
two others more northerly, and that that noted F is very much 
diminiſhed ; the ftar placed by Tycho at the extremity of 
Andromeda's chain, and which he makes of the 4th magnitude, 
is now ſo ſmall, that, it is ſcarcely viſible ; and that which is 
in his catalogue the 20th of Piſces, is now no more ſeen 3: but 
we are not therefore preſently to conclude, that thoſe fiars — 
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have been lately diſcovered, were not in the heavens before 
1tho* not obſerved there; for as we now know, that there are 
ſtars, which from time to time appear and diſappear, ſo we 
have cauſe to ſuſpect, that moſt of the ſtars that were not for- 
merly ſeen, or that are now no more ſeen, or are found dimi- 
ziſhed, are of the ſame nature with the ſtar in the whales 
neck, and do not ceaſe to be in the heavens, tho' they appear 
not there; it is alſo poſſible, that theſe new ſtars were not only 
in the heavens, but even appeared there hefore they were, 
taken notice of as new ones ; and it is very probable, that it is 
ſo with moſt ſtars, as with that in the whale's neck, which 
was not obſerved at firſt, till it became” of the third magnitude, 
altho' it has been ſince found, that it is not really ſo great when 
it begins to appear; but that being ſmall at firſt, it increaſes 
inſenſibly till it comes to that magnitude. o : 


0/ Spontaneous Generation, as alſa of ſome Inſects ſmelling of 
Musk ; by Mr. Ray. Phil Tranſ. Ne 74, p. 2219. a 
W Hether there be any ſpontaneous or anomalous generation, 
as naturaliſts have generally thought, Mr. Ray ſays, 
may be juſtly queſtioned, and he is of opinion, that all inſects are 
the natural iſſue of parents of the ſame ſpecies with themſelves: 
Fr. Redi has gone a good way in proving this; hut ſtill there 
remain two great difficulties, the firſt is, how to account for 
the production of inſets bred in the by- fruits and excreſcences 
of vegetables, which Reg: aſcribes to the vegetative ſoul of the 
plant that yields theſe excreſcences; the ſecand difficulty is, 
to account for inſets bxed in the bodies of other animals. 

Mr. Ray has obſerved two ſorts of inſects, which ſmell of 
musk ; the one is like the common Capricornus or goat-chater, 
which ſmells ſo ſtrong of that perfume, that you may diſcover 
it a good diſtance as it flies by, or fits near you; the other is a 
ſmall ſort of bee, which in the ſouth and eaſtern parts of Eng- 
land is frequently to be met withal in gardens among flowers 
1a the ſpring, | 


The Generation of Bees in an old Willow; by Mr. Willoughby, 
Phil. Tranſ. N* 74. p. 22212 

H E cartridges Mr. J/illoughby had got at AMirep in 
Auguſt 1670, did in uh 1671 almoſt every day afford 

a bee, and he could hear them gnaw out their way, before he 
law them ; ſo that there is nothing. irregular in the breeding of 
theſe bees, only the 2 of nature is admirable; * 
2 the 
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the parent-bees having ſhut up their young in thoſe cells with 
ſufficient proviſions, before winter they all of them arrive at 
their full growth, or become Nympbæ, in which ſtate they con- 
tinue all winter; the enſuing ſummer, thoſe muſt neceſſarily 
be firſt rouſed out of their numbneſs and changed into flies by 
the external heat and air, that lie next it; if any be laid ſo 
late, as not to have time enough to come to the ſtate of 
Mmpbæ before winter, they infallibly die; and then it is noloſs 
or inconvenience, tho* their cells be Fan. 


4 K Account of the Stellar F ich, &c, Phil. Tranſ. 
Ne 74. p. 2221, 


R. Wintherp, the author of this account, underſieod by 
the fiſherman who brought him the fiſh, that he never 
faw, nor heard of any of theſe ſhes, except, ſix or ſeven be 
himſelf had taken at ſeveral times, not far from the fſhoals of 
Nantucket, an ifland on the coaſt of New- England, when he 
was fiſhing for cod ; this ſtellar fiſh when Haug and firſt taken 
out of the water reſembled, ' and gathered itſe}f round like a 
wicker-baſket; after faſtening upon the bait on the hook, and 
holding it within its ſurrounding arms, it would not let it go, 
tho* drawn into the veſſel, till Iyi ing a while on deck, it began 
to feel the want of its natural element, and then it voluntarily 
extended itſelf into a flat round form; the only uſe that can be 
diſcerned of all that ſtructure, wherewith nature has adorned 
it, ſeems to be, to make a/purſe-net to catch ſome other fiſh, 
or any other thing, fit for its food, and as a ſtore-basket to keep 
ſome of it for future ſupply, or as a receptacle to prepare and 
defend the young ones of the ſame kind from fiſh of prey, 
if not alſo to feed on them, which appears probable, for 
ſometimes pieces of mackarel are found within that concave 
ſpace,” and ſometimes a ſmall fiſh of its own ſpecies: Every 
one of the ſmalleſt parts of this fiſh had motion when- alive, 
and a tenacious ſtrength; but after it was dead and extended 
to a flat round, it was ſo brittle, that it could not be handled 
without breaking ſome parts of it; but by carefully laying it 
to dry, it was ſomewhat hardened : And Mr, Winthoryp thinks, 
till a fitter Engh/fo name be found for it, it may be called . 
Baſket-fib, a Net-fiſh, or a Purſe-net-fiſb. 
he neſt of the Humming- bird, ſo called from the humming 
noiſe it makes in flying, is very curiouſly contrived ; this bird 
i exceeding ſmall, and only ſeen in ſummer, and generally in 
gardens, gying from one ert to another, and ſucking 3 
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of them like a bee, it does not perch on the flower, but hovers 
over it, and ſucks with its long bill a ſweet ſubſtance out of it: 
The eggs of that bird are ſo ſmall, of which two were found in 
the neſt, that the one weighed about five grains, and the 
other only 3 4, and the whole neſt weighed no more than 24 
grains. 


A Calculation of the compreſſion of Air under Water, Phil, 
Tranſ. N* 75. p. 2239. 


Et ED Fig. 3. Plate X. repreſent the tube e; AB the 
diſtance of the upper part of the tube from the ſurface of 
the water above or under it; FC the depth of the water 
from its ſurface to the bottom of the air within the tube = 43 
B C that part of it which remains filled with air within the wa» 
ter; CD the remaining part thereof, which is full of water; 
and any two of the three firſt x, b, and @ being given, the 
other is known, and conſequently the reſt alſo ; for if by the 
incumbent weight of 33 foot depth in water, the air in the 
tube is compreſſed into half the ſpace it filled before, then 
the ſaid 33 foot depth in water is equal to the weight or preſ- 
ſure of the incumbent air on the ſurface of the water: Now, 
35 the weight or preſſure of the air on the ſurface of the water, 
is to the depth of the water from its ſurface to the bottom of 
the air within the tube, fo is the length-of the tube filled with 
air; fo its length filled with water ; that is, according to the 
experiments N 73. p. 2192, putting z for 33, or whatever, at 
other times and places, the weight or preſſure of the incum- 
dent air be found to be on the ſurface of the water, for it 
is not always exactly the ſame ; E 


z: 4: 24 -- 5: Hr 4 CD; and therefore 
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Sa; therefore @ and b being given, æ is known by the firſt. 
equation; and @ and x being given, 6 is known by the ſecond 3 
and þ and x being given, à is known by the third: The hori- 
zontal line BF BAF is ſubſtituted for G ABE F, when the 
Cloſe end of the tube is not even with the ſurface of the water, 
nr the breach c C = bB=4 ZU, in the length of the 
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N. B. That the perpendicular immerſion of the tube or ey. 
linder mentioned Ne 73. is not to be underſtood of the depth 


of the bottom or open end in the water, but of the depth of - 


the air within the tube or cylinder from the ſurface of the 
water, viz. F C and not F D. 


Of Spots in the Sun. Phil. Tranſ. Ne 75. p. 22 50, Sn, 


Caſfmi Aug. 11. 1671. about fix o'clock at night with 

a three foot glaſs obſerved two very dark ſpots in the 
ſun's difk, - diſtant from his apparent centre about + of his ſ. mi: 
diameter; and that he might more exactly remark their ſitua- 
tion in reſpect of the ſeveral parts of the world, he made uſe 
of two very fine threads, cutting each other at right angles in 
the common focus of the two glaſles in the axis of the tele. 
. cope ; and having directed it towards the ſun, he ſo turned 
it, that letting it afterwards reſt, one might ſec the ſun's cen- 
tre, according to one of theſe threads, advance weſtward, this 
ſame thread marking in the ſun a circle parallel to the equa- 
tor; and the other thread marked the circle of declination, or 
the ſun's horary circle: Then he obſerved, that the ſpots were 
in the ſouthera part of the ſun, that their elongation from this 
parallel, paſſing thro' his centre, could be no more than about 
the ſixteenth part of his diameter; and that they were ſituate on 
the eaſtern ſide in reſpect of the ſun's centre; he glſo meaſured 
ſeveral - times, from ſix to ſeven at night, the time elapſed 
between the paſſage of the ſun's centre, and that of the firſt of 
theſe ſpots thro' the ſaid horary circle, which ſometimes he 
found to be 23, ſometimes 22 ſeconds ; the ſun's ſemi-diametes 
paſting then in 66 ſeconds: The firſt of theſe ſpots. being 
viewed with a teleſcope of 17 foot appeared ſomewhat of an 
oval figure; the other was oblong and a little curved, like the 
hebrew letter 70d; and both together were ſurrounded with a 
corolla or coronet made up of little dark points: Aug. 12th, he 
obſerved them from the time of ſun-rifing, and then they 
were perceived near his centre; the time between the paſ- 
ſage of the ſun's centre and that of the interior edge of the co- 
ronet, which encompaſſed them both, was then 16 ſeconds : 
at" ſeven o'clock it was but t5, and the ſouth limb of the £0- 
vonet touched the parallel paſhng thro' the ſun's centre: He 
continued to obſerve them exactly with a larger teleſcope, from 
ſix in the morning to ſeyen; and the firſt was found compoſed 
of two others, Which were almoſt round and conjoined; the 
Jecond repreſented the ſhape of à ſcorpion, and the third - 
E | round 3 
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wund; and they were all three invironed with a coronet, 
conſiſting: of a great many ſmall obſcure pricks; this coronet 
appeared clearer than the reſt of the ſun when viewed 
with the ſhort glaſs, and darker when ſeen with the long 
without it there were other very black points, viz. five 
near the round ſpot on the ſouth-fide, and another near the 
ſcorpion's tail on the north- ſide: At eight o'clock and 48 mi- 
nutes the figure of the (ſcorpion was ſeen divided into ſeveral 
pieces, as if his tail and arms had been cut off; the northern 

int appeared no more, there remaining none but thoſe on 
the ſouth - ſice; and the length of the encloſure of all the ſpots, 
comprehended between the extremities, was of one min. and 
15 ſec. and the breadth of 30 ſec, At fix in the evening, he 
found no great change in the firſt ſpot ; the other two were ſe- 
vered into five diſtinct ones, encompaſſed with a coronet, to- 
gether with five bhek points, which ſtood in a ſtreight line, 
and after another manner than they did in the morning ; from 
fix at night to ſeven, the time between the paſſage of the (ſun's 
centre and that of the coronet's limb, was found to be at one 
time, eight ſec. and at another time ſeven ſec. and a half. The 
diſtance of the ſpots from the parallel paſſing 'thro* the ſun's 
centre, was nearly the ſame on the north- ſide with what it had 
been obſerved in the morning on the ſouth-ſide : Aug. 13. be? 
tween the ſun's riſing, and half an hour paſt ſix in the morn» 
ing, the edge of the coronet being turned to a point on the 
fouth-fide, was diſtant from the equator on the north - ſide half 
a minute; and there was only a ſecond of time between the 
paſſage of the ſun's centre and that of the anterior edge of the 
coronet : At eight o' clock 30 min. the anterior edge was in the 
ſame horary circle with the ſun's centre, ſo that in a day and 
a half theſe ſpots had run thro? very near + of the ſun's ap- 
parent ſemi-diameter, which gives an arch of 19 4 degrees of 
the circumference of the ſun's body, and conſequently their 
diurnal motion about the ſun's axis has been 13 degrees, and: 
the time of their periodical revolution, as far as could be. cons 
jectured in ſo ſhort a time, muſt be about 27 4 days. 


Of Vegetable Excreſcences ; by Dr. Liſter. Phil. Tran. Ne 75. 
P. 22 56. | 

HE hiſtory of the purple-kermes gives a clear light for 
the diſcovery of the nature of the ſcarlet-kermes, a thing 
wholly unknown to the ancients, and is alfo an evident inſtance, 


that ſome things, confidently believed to be yegetable excref- 
8 cences, 
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cences, are no ſuch thing, but merely contiguous to the 
after the ſame manner the Patella Shell-ſiſb is to the rock: 
Generally inſect- eggs laid upon the leaves of plants, or their 
reſpective worms feeding on them, do not cauſe excreſcences ; 
thus, for inſtance, the eggs of the common red butterfly laid 
upon the nettle, are hatched thereon without bliſtering the 
plant into an excreſcence ; and the ftiff- haired, or prickly ca- 
terpillars hatched from theſe eggs feed upon the leaves, with- 
out any puncture or prejudice, ſave that they eat them up: 
Some inſect eggs laid upon the leaves or other parts of plants, 
do, as foon as hatched, pierce the plant to feed on it, which is 
confirmed by the following inſtance, on the under-fide of the 
leaves of Atriplex Olida certain fmall milk-white oblong eggs 
were obſerved, on ſome leaves four, on others fewer or more; 
theſe eggs were on ſome plants unhatched, and on many of 


them the eggs were found adhering to the leaves, and the little 


maggots were already entred between the two membranes of 
the leaf; in other leaves of that plant thoſe maggots were 
found grown very big, and yet the two membranes of the leaf 
entire, only a little raiſed or hollow like a bladder, and 
the maggots of a conical figure, in Fuly they were changed 
into Chry/ales, and accordingly came to perfection; and to this 
latent way of feeding, all worm-eaten fruits, woods, Ce. may 


be referred. 


The Difſe&ion of a Porpoiſe ; by Mr. Ray. Phil. Tranſ. Ne 756, 
| p. 2274. 

T HE length of this porpoiſe was three feet ſeven inches, 

and its circumference in the thickeſt place was two foot 

two inches, its ſhape was not unlike that of a tunny -fiſh, only 

its ſnout was longer and ſharper ; its ſkin was thin, #mooth, 

and without ſcales; its fins cartilaginous and flexible, not 


' ſharp or prickly ; on his back was only one fin, diſtant from 


the tip of his ſnout a foot and nine inches, and the baſis of it 
five F inches in length, ſo that meaſuring from the tip of his 
Mout to the end: of the tail, it was ſituate ſomewhat below the 
middle of the length of the fiſh ;. on the belly it had only one 
pair of fins, nine f inches diſtant from the tip of the lower 
jaw, much about the place, where the foremoſt pair of. fins in 
other fiſhes uſually grow ; the tail was forked, of the figure © 
a creſcent ; the breadth thereof from one angle to the other 
11 inches, and its plane parallel to the horizon, differing from 
other fiſhes in that it is in them perpendicular, the 
whic 


RO VAL SOCIETY. 325 


rich may be to ſupply the want of the hindmoſt pair of fins, 
which in other fiſhes ſerve to balance the body, and keep it 
ip in the water, and to facilitate the fiſhes aſcent to the ſurface 
of the water, to which he may immediately raiſe himſelf by a 
gentle jerk of his tail, in order to breathe, which is as neceſ- 
ary for this fiſh as for quadrupeds ; for if violently detained 
under water he will in a ſhort time be ſuffocated : Immedi- 
tely under the ſkin lay the fat, called the blubber by ſeamen 3 
it was firm, full of fibres, and in this ſmall fiſh an inch thick, 
encompaſſing the whole body, back, belly and fides 3 and its 
uſe may be to keep the cold water at a diſtance from the 
blood, to prevent the hot ſteams of the blood from evaporating, 
and by that means preſerving its natural heat; and poſſib wy 
a to lighten or counterpoiſe the body of the fiſh, whi 
otherwiſe would be too heavy to move and ſwim in the water, 
Under the blubber lay the muſcular . fleſh, like that of qua- 
drupeds, but of a-darker colour: The body was divided into 
three regions, viz. the head, breaſt and belly, the veſſels and 
ſiſcera in each region were generally the ſame as in quadru- 
eis; the Abdomen was encompaſſed with a ſtrong Perito- 
um; the guts were joined to the meſentery, and of a great 
kngth, meaſuring 48 feet, without any difference of great ang 
ſmall, and there was no Cæcum or blind gut; the ſtomach was 
if an odd make, being divided into two large bags, beſides 
ther ſmaller ones; there was found in it a great many of 
ttoſe little long fiſhes dug out of the ſands at low-water, called 
land eels in ſome places, and by other launces, and by Ge/ 
, Ammodyte : The liver was of a moderate ſize, fituated in 
tie right ſide, and divided into two lobes, without any gall- 
alder : The Pancreas was large, flicking cloſe to the third 
us of the ſtomach, into which alſo its Ductus enters and 
enpties itſelf : The ſpleen was ſmall and roundiſh : The kid- 
ies were large, ſticking cloſe to the back, and lying conti- 
£0us to each other, conſiſting of many little glands, like to, 
vt ſmaller than thoſe of an ox ; it was of a flat figure, with- 
Wt an; Pelvis in the middle, but the ureters went out at th 
buer end: The bladder of urine was oblong, and ſmall in 
portion to the animal's bulk, with a round ligament on 
a" ide, made of the umbilical arteries: The Penis was long 
| lender, with a ſmall ſharp glans ; it appears not exter- 
, lying concealed in its ſheath within the body, doubled 
? Or rather reflected in the form of the letter 8, like that of 


ny The teſticles lie within the cavity of the Abdomen on 
2008 Tt each 
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each ſide, as in a hedge-hog, and ſome other quadrupeds, of zz 
ovlong es and their internal ſubſtance and veſſels exact 
like thoſe of quadrupeds; the ſeminal veſſels perforate the 


Urethra with many little holes, whereof four are moſt confi. 


cuous, a little above the neck of the bladder: It had fix ſhort 
Tibs without any cartilages, and ſeven with cartilages on each 
fide; the breaſt bone was very ſmall! : The diaphragm muſ- 
Cular, as in quadrupeds : The heart large, included in a Pen. 
eard:um, with two ventricles and their valves, together wi 


coronary arteries and veins; in a word, the whole ftruQure 


and ſubſtance of the heart and lungs agreed exactly with that 
of quadrupeds : The wind-pipe was, very ſhort, as it muff 
needs be, the fiſh having no neck; the Larynx was of a fingu 
lar figure, running, out with a long neck and a knob at th 
end: The pipe in the head thro? which this fiſh draws, breat 
and ſpouts out water, lies before the brain, and ends external 
in one common hole, but internally is divided by a bony $4 
tum, as it were into two noſtrils; but below it opens again int 
the mouth by one hole; this lower orifice is furniſhed with 
ſtrong Sphincter, the ſides of the pipe are lined with a;glan 
dulous fleſh, which compreſſed yields from many Papille 
little holes a certain glutinous liquor : Above the noſtrils i 
ſtrong valve or membrane like an Epiglottit, which ſerves t 
ſtop the pipe, to prevent the waters getting in involuntarily 
within the pipe are fix blind holes, four toward the ſnout, ty 
above the valve that ſtops the noſtrils, and two beneathit, ty 
towards the brain, with a long but narrow cavity for the'lenſe« 
ſmelling, as may be gueſſed, tho' on opening the brain neitix 
olfactory nerves nor the Proceſſus Mamillares could be found 
The eyes are ſmall, conſidering the bigneſs. of the fiſh, : 
ſituated at a good diſtance from the baſis of the brain: II 
ſnout is long and furniſhed with very large muſcles to turn 
the ſand at the bottom of the ſea for finding fiſhes, as appear? 
from obſerving nothing but ſand-eels in his ſtomach, which, 
was ſaid above, lie buried in the ſand : The brain and Ceri 
lum, as to their ſubſtance and windings are the ſame # 
quadrupeds, only differing in figure as being ſhorter; 
what they want in length they make up in breadth z they he 
alſo the like Teguments called Dura and Pia Mater, with | 
or ſeven pair of nerves, beſides the optic, the ſame ventricle 
only in the Medulla Oblongata the protuberances called No 
and Teftes were not obſerved : The ſkull is not ſo ſtrong ® 
thick, as in quadrupeds, but articulated after the ſame may 
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to the firſt Vertebræ of the back-bone ; this largeneſs of the 
brain, and its reſemblance to that of a man's, argue this crea- 
ture to be of more than ordinary wit and capacity, and make 

the ſtories related by Herodotus, Pliny the elder, and Pliny the 

younger, more probable : It had in each jaw 48 teeth, ſtand- 

ing in a row like little blunt pegs : The tongue was flat above, 

and of an equal breadth to the yery tip, and furniſhed with 

teeth about the edges, and tied firmly down to the bottom of 
the mouth all along the middle, as Ariftotle truly fays ; 
whence it is to be wondered, that Nondeletius ſhould herein 
contradict him, unleſs in this particular the dolphin differs 
from the porpoiſe : For Mr. Ray takes the dolphin to be the 
Phocæna of the ancients, which is a leſſer ſort of dolphin, and 
not the Delphinus ; as for that fiſh, which our ſeamen called 
the dolphin, with teeth on its tongue, ſmall ſcales and fins 
like a rock, of a pleaſant ſmell and taſte ; Mr. Ray takes it to 
be entirely different from the dolphin of the ancients : He ob- 
ſerved not any noſtrils in this fiſh, beſides thoſe in the fiſtula or 
pipe, nor any auditory paſſages, in which alſo Ariſtotle agrees, 
which, yet Rondeletius found out near the eyes; and there 
was obſerved in the ſkull a bone anſwering to the Os Petroſum, 
which undoubtedly was deſigned for the organ of hearing: 
As for the name porpoiſe, he agrees with Ge/ner, that it was 
ſo called, guaſs Porcus Piſcis, moſt nations calling this fiſh 
Porcus Marinus, or the ſea-ſwine, and it reſembles a ſwine in 
many particulars, as the fat, the ſtrength of the ſnout, &c. 


Ichneumon-waſps, and the manner of laying their Eggs in the 
Bodies of Caterpillars ; by Mr. Willoughby. Phil. Tranſ. 
No 76. p. 2279. | 

D* Lifter is of opinion that the Muſce Ichneumones lay 

their eggs in the bodies of caterpillars, which ſeems to 
be very ingenious and true; theſe [chneumones have four 
wings like bees, their body hanging to their breaſt by a ſlen- 
der ligament, as in waſps ; moſt, if not all of them, have ſtings 
and are produced of a maggot, that ſpins itſelf a Theca or 
caſe, before it becomes a Nympha ; there is a great variety of 

them, ſome breed as bees do, laying an egg which produces a 

maggot, and which they feed till it comes to its full growth ; 

others, as may be gueſſed, inject their eggs into plants, the 
bodies of living animals, maggots, Ec. for it is very ſurpriſing 
to obſerye, that a large caterpillar, inſtead of becoming a butter- 


fly, ſhould produce ſometimes one, ſometimes two or three, 
Tt 2 and 
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and ſometimes a whole ſwarm of Ichneumons ; he obſerved 
this anomalous production in a great many forts of caterpillars, 
both hairy and ſmooth, in ſeveral ſorts of maggots, and which 
is uncommon in one water- inſect; when many of theſe ch. 
neumon maggots come out of the body of the ſame caterpillar, 
they weave all their Theeez together into one bunch, which ig 
ſometimes round, with a web about it, juſt like a bag of ſpi- 
ders eggs; but none of them feed on ſpiders eggs, which ſur- 
miſe has been owing to their conglobated Thece reſembling 
ſpiders eggs: One of the green caterpillars common in the 
heaths in the north, proceeded ſo far in her natural change, 
that ſhe encloſed herſelf in a great brown Thece almoſt of the 
ſhape of a bottle, which was filled with a ſwarm of /chneumons ; 
and it has been obſerved, that from the very Aurelia itſelf 
an ſchneumon hath proceeded ; which is a thing very uncom- 
mon, that the caterpillar, ſtung and impregnated by the [ch- 
neumon, ſhould notwithſtanding be ſo far unhurt, as to make 


Herſelf a Theca, and to become an Aurelia : Mr. Willoughby 


has often ſeen a great Ichnenmon dragging along a caterpillar 
on the high-way, and the ſame thing was obſerved by Mr. Wray, 
which after ſhe had haled the length of a pearch, ſhe laid 
down, and taking out a little pellet of earth, with which ſhe 
had ſtopped the ſmall mouth of a worm-hole, goes down into 
it, and in a little time comes up again, and draws the cater- 
pillar down with her into the hole, and there leaves it, and 
ſhe afterwards not only ſtopped but filled up the hole, ſome- 
times carrying in little clods, and ſometimes ſcraping duft with 
her feet, and throwing it backwards into the hole, and after- 
wards ramming it cloſe ; once or twice ſhe flew up into a pine 
tree, perhaps to fetch cement ; when the hole was full, and 
level with the ground about it, ſhe laid two pine leaves near 
the mouth of the hole and flew away ; upon digging for the 
caterpillar it was found very deep in the earth : Mr. Wit- 
loughby had obſerved a ſort of Ichneumons or rather waſps 
which prey on ſeveral forts of flies, they take hold of them by 
the heads and carry them under their bellies ; theſe make holes 
at a great depth in the ground, in which they lay their young, 
and feed them with theſe flies, for creeping backwards into the 
_ they drag the flies after them: They may poſſibly at 

r{t lay their eggs in the very body of a fly, but one being not 
ſufficient to bring the young to its full-growth, they feed it 
with more flies; for their Thece are at laſt all covered over 
with the wings, legs and other parts of flies, IS 
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Muſk-ſcented Inſects; by Dr. Liſter, Phil. Tranſ. Ne 76. 
p-. 2281. 4 


D*. Lifter obſerved the two inſects mentioned by Mr. Ray, 
No 74. p. 2220 ſmell very ſtrong of muſk ; the ſmall 
bees are very frequent in the woods in Lincolnſhire, and they 
ue to be found about the latter end of April in paſtures and 
meadows, on the early-blown flowers of a ſort of Ranunculus, 
tho' it is ſomething improper to ſay bees feed on flowers; they 
xe alſo frequent on the flowers of dandelion, c. The ſweet 
beetle is a very large inſect, and well known about Cambridge 3 
but all the trials made to preferve them with their ſmell pro- 
ved ineffectual ; for both theſe forts of inſets will of them- 
ſlyes in a few weeks become almoſt quite ſcentleſs : There is 
mother ſweet-ſmelling inſet, which is a ſix-footed worm, 


feeding on Gallium Luteum, 


Of Vegetable Exereſcences and Ichneumon- worms; by D. 
Lifter. Phil. Tranſ. Ne 76. p. 2284. 


D*. Liſter thinks, that the ſubſtance of the vegetable ex- 
creſcences, in which the [chneumon-worms are found, is 
rather augmented than diminiſhed or worm- eaten; and he ob- 
ſerved a poppy- head ſwelled to a monſtrous bulk, and yet all 
the cells were not full of Ichneumons, but ſome had ripe and 
good ſeed in them: The ſwarms of [chneumons coming out of 
the ſides of caterpillars do immediately make themſelves up 
into bunches, and each particular Theca, from the cabbage ca- 
terpillar, for inſtance, is wrought about with yellow ſilk, as 
tioſe from the black and yellow Facobea caterpillar with 
white ; and he never obſerved theſe Thece covered with webs 
®Ccept thoſe of the green caterpillars, common in the heaths of 
Lincolnſhire, which are fixed to bents or other plants z and 
when he firſt obſerved them he thought he found a caterpillar 
equivalent to the Indian ſilk- worm; but upon cutting them in 
two, inſtead of a caterpillar's Chryfalis he found a ſwarm. of 
lebneumons, they are four times bigger than the egg bag of 
uy Engliſh ſpider: He has had the Ichneumon · worm in ſeve- 
nl boxes for 10 or 12 days, feeding on the very cakes of ſpi- 
ler's eggs, before they wrought themſelves Thece for their 
'urther change; and they ſeldom exceed the number of five 


o one cake of eggs. 
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Obſervations of Solar Spots; by Dr. Hook. Phil, Tranſ. 
T0 8 | No 77. p. 2295. 

UG. 3oth, 1671, Dr. Hock obſerved a large ſpot about 
noon, in the centre of the ſun's diſk : Sept. 1ſt, at 3 o'clock, 
he ſaw the ſame ſpot moved about a quarter of the ſun's dia- 
meter weſtward ; it conſiſted of one greater, and two leſſer 
black ſpots with a duſky cloud encompaſſing them. The dia- 
meter of the whole phænomenon was about 2, of the ſun's dia- 
meter, and it was diſtant from the neareſt limb 22, that is, 
+ of the ſun's diameter; this he examined and meaſured ſeveral 
times, and found it very exact. 


Obſerwations on an Eclipſe of the Moon; by Dr. Hook. Phil 
Tranſ. N 77. p. 2296. | 
EPT. 8th, 1671, 7 h. 27 + min. Dr, Ho} firſt obſerved 
the moon to be eclipſed, it then began to be-enlightened, the 
total darkneſs being already paſt, the ſhadow paſſed thro! the 
middle of the ſpot, called by Hevelius, Mons Porphyrius ; half 
of the ſaid ſpot appearing without the ſhadow, and the other 
half darkened by it; 7 h. 49 min. the ſhadow paſſed thro” the 
middle of Mons Sinai, and thro' the middle of the eaſtermoſt 
of the three lakes, called Mare Adriaticum, and juſt touched the 
ridge of the Apennine Mountains ; 7 h. 54 m. it paſſed the 
middle of the iſle Beſbicus in the Propontis; 8 h. + m. it paſſed 
thro' the Streights of the Pontus Euxinus, at the promontories 
Acherufia and Ariſtes ; 8 h. 6 f m. it touched the Palus Mzotis, 
which was then diſtant from the neareſt limb of the moon 3 of 
its leſſer diameter; 8 h. 17 m. the ſhadow went off the body of 
the moon upon the innermoſt limb-line of Hevelius's large map 
of the moon at the 29th diviſion, juſt without the Inſula Maj 
of the Caſpian Sea ; the duſkiſh Penumbra did not quite leave 
the limb of the moon without ſome kind of darkneſs, till 8 h. 
29 m. at which time he found that fide of the moon laſt deſert- 
ed by the ſhadow, was full as bright and clear as the other: In 
four or five minutes after the ſhadow was gone off, he perceived 
a faint repreſentation of colours on that part of the moon's body, 
which was moſt affected by the Penumbra, ſomewhat reſem- 
bling the colours of a faint halo about the moon; this gre# 
gradually fainter, and in a few minutes was no more to be 
ſeen ; it did not ſeem to be cauſed by any clouds or exhalations 
in the air, the ſky near the moon being very clear, and t. 
ſaid colours appearing no where, but on the duſky part * 
phaſts; 
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phaſis 3 poſſibly it might be cauſed by the refraction of the 
light from the ſun thro? the atmoſphere about the earth. 


Of Muſk-Ants ; by Dr. Liſter. Phil. Tranſ. Ne 77. p. 3002. 
R. Lifter found, in a ſandy ditch-bank, a ww ſmall fort 
of piſmires ; thoſe without wings were of a light yellow, 
and broken at the noſtrils, emitted an acid ſcent ; but thoſe of 
the ſame bank, and with wings, were coal- black, which being 
bruiſed and ſmelt to, emitted ſuch a fragrant muſk-like ſcent, 
that he could not endure it for its ſtrength ; but being kept 
ſome time, their ſmell would not offend the moſt delicate. 
Mr. Willoughby found the goat-chafer, or ſweet-beetle out of 
ſeaſon, as to its ſmell, and the time of coition is the moſt re- 
markable ſeaſon for their ſweeteſt and ſtrongeſt ſcent, 


Of Vegetable Excreſcences, and Ichneumon Waſps ; 4 Dr. 
M. Lifter. Phil. Tranſ. Ne 77. p. 3003. 1 
1 fibrous parts of many vegetable excreſcences, ſeem 
not to be the food of the worm found in them, that is, 
that the worms which produce ichneumons, to which ſpecies 
of inſets this propoſition ſhould be limited, do not ſeem to de- 
your the ſubſtance or fibrous part, as other worms eat the ker- 
nel of nuts, &c. but that the vegetable excreſcences increaſe in 
bulk, and riſe as the worms feed : It is obſervable, that ſome 
of the ichneumons delight to feed on a liquid ſubſtance, as the 
eggs of ſpiders, the juices within the bodies of caterpillars: and 
maggots 3 whence it may be conjectured, that thoſe of the ſame 
ſpecies, found in vegetable excreſcences, may in like manner 
feed on the juices of vegetables; and the dry and ſpungy tex- 
ture of ſome of thoſe kinds of excreſcences ſeems to evince this; 
for if you cut in pieces a wild poppy-head,:; or the great and 
ſoft balls of the oak, you will find in the partitions, in which 
the worms are lodged, nothing but a-pithy ſubſtance: like that 
of young elder ; and if any cells eſcape the worms, the ſeeds 
therein will be found entire and ripe 3 whence very probably it 
may be inferred, that they feed upon the liquid pulp of the 
tender ſeeds, and leave the ſubſtance or fibrous part to be ex- 
panded into an excreſcence. 290 Ii s bed 2; 
Ichneumon properly ſignifies the Egyptian rat, arid, it has 
its name from its hunting or tracing out the eggs of | eracodiles 
and waſps ; now a like obſervation made by ſome of the ancients 
on certain inſets of the waſp kind, occaſioned the application 
of that name to waſps, as well as the Egyptian rat; * is 
ee e 30 7814) UE „et wien e 
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but one paſſage in all antiquity concerning theſe waſps, viz, 
in Ariftot. de Hiſt. Anim. lib. 5. c. 20. which Pliny, lib. 11. 
c. 21. hath rendered, thus, Veſpæ, gue Ichneumones wocantur 
unt autem minores quam aliæ ) unum genus ex araneis peri- 
munt, phalangium appellatum, & in nidos ſuos ferunt, 2 
illinunt, & ex iis, incubando, ſuum genus procreant; that is, 
the waſps called Ichneumons, and which are ſmaller than other 
waſps, kill a ſpecies of ſpiders, called Phalangium, and carry 
them to their neſts, after which they beſmear them, and by 
incubation produce their own ſpecies out of them: And there 
ſeems ſufficient reaſon to believe, that the inſets treated of 
above, are for kind, the ichneumons of the ancients, 


Obſervations on the Solar Spots. Phil. Tranſ. Ne 78. p. 3020, 


* the obſervation made Augu/? 1671, the anterior limb of 
the miſty crown encloſing all the ſpots was in the ſame 
horary circle with the ſun's center : Aug. 14th, in the morning, 
from 6 to 7 o'clock, there paſſed 15“ of time between the 
paſſage of the anterior limb of the ſaid crown, and the paſlage 
of the ſun's.center thro? the ſame horary circle; and then. the 
ſouthern limb of the crown was a minute and a half diſtant to 
the north, from the parallel of the equator, paſſing thro" the 
ſame center of the ſun ; the figure of the firſt ſpot was almoſt 
the ſame with that of the preceeding day; the ſecond had aſ- 
ſumed the form of a heart, whoſe point was turned north- 
ward, and its bafe lay between ſouth and eaſt; three other 
{mall ſpots, diſpoſed triangular-wiſe, ſtood over the ſaid baſe, 
accompanied with two others on a line turned to the ſouth ; and 
they were all encompaſſed by a crown running out into a point 
on the ſouth · ſide; and on the north- ſide, eaſtward, it had an 
appendix. The 15th, at 6 in the morning, there paſſed 25% 


between the paſſage of the anterior limb of the crown, and that 


of the ſun's center thro? the ſame horary circle; the ſouthern 
limb of the ſame crown was 2 min. and a half diſtant from the 


parallel of the equator patſing thro* the ſun's center, . whoſe 


diameter paſſed in 2' og thro* the ſame horary cirele ; the firſt 
ſpot had a little changed its figure; the ſecond was quadran- 


gular, longer from eaſt to weſt, than from north to ſouth it 


appeared bigger than ordinary, and had on its ſides within the 
compaſs of the crown, three other ſmall ſpots 3 and four more 


-wete ſeen without the ſaid crown on the ſouth- ſide. Aug. 16th, 


at 6 in the morning, there were 27” between the paſſage of the 


ſun's anterior limb, and that of the anterior limb of the er * 
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thro! the ſame borary «circle, and 38“ between the paſſage of 
the anterior limb of the crown, and that of the ſun's centre; the 
ſouthern limb of the crown was 3 + min. diſtant from the pa- 
rallel of the equator, paſſing thro” the ſun's centre to the north 
and the obſervation being made ſtill more exactly at half an 
hour paſt 7 the ſame morning, this diſtance was found 30 33's 
The figure of tlie firſt ſpot in the beginning of the abſervation 
differed not much from that of the preceeding day; but after- 
wards it was ſeen divided into two; the ſecond, which likewiſe 
ſeemed to be the ſame at firſt; was afterwards divided into 
three, with black and dark: points without the crown on the 
ſouth - fide. The fame day at 6, and 150 in the after- 
noon, the figures of theſe ſpots were changed much; the two 
foremoſt were part of that which in the morning appeared as 
one; the other two following the two firſt were in the morni 
apart of the ſecond; and without were five points on the fout 
fide, and two more a little further north, which points were 
ranged as in another area, made up of other points, ſo ſmall 
that they could ſcarce be perceived. Aug. 17th, in the morn- 
ing, immediately after ſun- riſing, there appeared three very 


dark ſpots, which in a manner formed theſe letters F J, po- 


ited from eaſt to weſt, and included in their uſual crown, 
which extended two arms, or handles, one to the ſouth, the 
othet to the north; theſe paſſed 187 between the paſſage of 
the foremoſt limb of the ſun, and that of the foremoſt limb 
of the crown, and 47“ + between the paſſage of the anterior 
limb of the crown, and the paſſage of the ſun's centre; 
the ſouthern limb of the ſame crown was 11/154 diſtant 
from the parallel that touched the ſun on the north- ſide, and 
# 38” from the parallel that paſſed thro? his centre. Auguſt 
18th, at 7 in the morning, the ſpots which appeared thro” 
ſome clouds, had-almoſt the ſame ſhape with thoſe of the pre- 
ceeding day, with this difference, that they were a little cloſer 
together, from eaſt to weſt ; there were 1% between the 
pallage of the anterior limb of the ſun, and that of the anterior 
lmbof the ſpot thto*-the ſame horary circle, and 527 4 between 
the paſſage of the foremoſt limb of the ſpot to that of the 
centre; the ſouthern limb of the ſpot was diſtant of 137 from 
the parallel that touched the ſun's northern limb, and 6 417 
tom the parallel that paſſed thro his centre: At 5 o'clock in 
the afternoon of the ſame day, there elapſed 117 between the 
paſſage of the anterior limb of the ſun, thro” the ſame horary 
circle, and that of the anterior limb of the crown, and 5# + 
Vor. I, Uu from 
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from that to the paſlage of the ſun's centre ; the limb of the 
crown, next the parallel, paſſing thro' the ſun's: centre wa; 
diſtant from the ſame parallel 7“ 40. Aug. 19th, from 4 to 5; 
in the evening, the ſpot appeared oblong near the ſun's circum- 
ference, from which it was diſtant about the breadth of the 
fame ſpot. 2 t Arte ; 
The apparent velocity of the ſpots, when they approached 
the ſun's centre gave ground to determine: their apparent perio- 
dical revolution about the ſun's. axis to be about 27 + days, 
ſuppoſing them either adhering to his ſurface, or at leaſt neat 
it; and conſequently, that from the morning of Aug. 113th, 
when they were near his centre, they ſhould take between fix 
and ſeven days to arrive at the limb of his apparent difk, which 
in effect has been obſerved to happen; for ſince the morning 
of Avg. 13th, to the evening of Aug. 19th, when they were 
ſeen near the limb, are 6 + days, and then they were {till fo 
far diſtant from it, that it was eaſy to judge, they would not 
diſappear that day; Aug. 20th, which was not full ſeven days 
from their arrival at the middle of the diſk, they diſappeared : 
The apparent velocity near the centre, was ſuch, that if it had 
continued the ſame, the ſpots would have arrived at the-limb 
of the diſk in four days; but in this hypotheſis, this apparent 
velocity was to become leſs according, as the ſpots ſhould. re- 
move from the centre, and in effect it fo happened: the di- 
minution of the length of the miſty crown was in a manner 
proportionable to the diminution of the apparent velocity; 
for when this crown was in the middle, and in a ſituation 
wherein its true figure could be beſt ſeen, it appeared oblong, 
and of the form of an human ear, its greateſt diameter regard- 
ing eat and weſt; but near the limb, this ſame diameter 
ſeem. d to ſhorten, and after appearing greateſt in its firſt ſitu- 
ation, it appeared leaſt in this, becauſe it was almoſt in a cit- 
cle that paſſed thro? the ſun's centre; whoſe equal arches are by 
ſo much the more oblique, by how much they approach the 
more to the limb of his diſk, and conſequently appear leſs, 
according to the rules of optics ; mean time the diameter, that 
was turned from ſouth to north, was apparently of the ſame 
bigneſs it had near the centre, becauſe it was in a circle almoſt 
parallel to the horizon of the ſun, which formed the repreſentar 
tion of its limb, and whoſe equal arches, by the ſame optical 
reaſons, do not appear contracted; | 
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Obſervations on Saturn. Phil. Tranſ. Ne 78. p. 3024. 


T is known, that Saturn is for the moſt part ſeen with Auſæ, 
[ or arms faſtened to the two ſides of his diſk, when viewed 
with ſome large teleſcopes, and that he does not reſume his 
round figure till every fifteenth year, and this change was to 
happen in Fuly and Augu/? 1671, according to the hypotheſis 
aid predictions of M. Huygens, publiſhed 1659 ; but this round 
houre of Saturn hath been perceived ſooner, vix. ever ſince the 
end of May, at a time when he was diſtant enough from the 
{un, and the horizon to be well obſerved, and continued of this 
foure to the 11th of Auguſt; but three days after, he was ſeen 
105 very narrow arms. 


Further Obſervations on Glow - worms , by 15 Templer. 
Phil. Tranſ. Ne 78. p. 3035. 


NE 1ſt, 1671, after ſeveral trials of different poſitidns, 

Mr. Templer found the glow-worm would not ſometimes 
ſhine when in motion, but when it ſhone at all, it was ob- 
ſerred, that ſome part or other of it moved: Putting it into 
i urinal of white glaſs, at 9 o'clock at night, it crauled nim- 
bly in it, and extended itſelt beyond an ordinary length, yet it 
id not ſhine ſo clear, as in its box when opened : putting the 
urinal into water for about half an hour, it yielded a delight- 
ful irradiation thro' the water; upon depreſſing the urinal 
into the water, till the bottom almoſt reached that of the baſon, 
and looking in at the top of the urinal, a fair light was ſeen, 
but upon lifting the glaſs out of the water, it was obſerved to 
ſhine very little ; after that, putting it into its box, it ſhone 
ten times greater than in the urinal. June 14th, the worm 
ſeemed dead, and being ſhut up in a box would give no light, 
tho" it was betwixt 9 and Io at night ; but in the uncovered 
box, or in the urinal, it ſhone faintly, and the light was of a far 
liferent colour from what it was formerly. On pricking the 
worm, its ſhining was not obſerved to encreaſe : It is hard to 
determine when à glow- worm is dead, for it may be kept for 
many days, even weeks, and ſeem dead, and yet afterwards 
both walk, and ſhine again. 


Veins obſerved in Plants; by Dr. M. Liſter. Phil. Tranſ. 
N79. p. 3052. 

R. Lifter made ſome obſervations on the veins of plants, 

or ſuch ducts, as ſeem to contain and carry in them their 

nobleſt juices, analogous to human veins : Thoſe parts ofa 

Uu2 plant 
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plant, called by Pliny, lib. 16. c. 38, Lenæ and Pubpe, are 
nothing other, but what Dr. Grew calls fibres and inſertments, 
or the ligneous body i interwoven with that which he takes to be 
the cortical, that is, the ſeyeral diſtinctions of the grain: Now, 
that theſe veſſels are not the pores of the ligneous body, is plain 
in a tranſverſe cut of Angelica ſylveftris magna wulgatior J. B. 
the veins there very clearly diſcover themſelves to be diſtinct 
from fibres, obſervable in the Parenchyma of the ſame cortical 
body, the milky j juices always riſing on the fide, and not in, any 
fibre ; alſo in a like inciſion of a burdock in June, the juice 
ſprings on each fide of the radii of the woody circle; that is, in 
the cortical body and pith only ; again, where there is no pi 
none of this juice is obſerved, and conſequently none of theſe 
veins, as in the roots of plants and trunks of trees, but always in 
the bark of either: Theſe particulars are plainly obſervable in 
thegSpendilium, Cicutaria, many of the thiſtle-kind, &c. Further, 
Heither are they in all probability of the number of the pores, 
deſcribed by Dr. Greto in the cortical body, or pith ; nor are 
theſe pores extended by the breadth of the plant, becauſe the 
courſe of the juice in theſe veſſels is according to the length of 
the plant, as may be plainly traced in the pith of a dried fennel- 
ſtalk, purſuing them by diſſection quite thro* the length of the 
pith : And the reaſons for their being veſſels, are as follow: 
I. Becauſe they are to be found in the pith, and ſometimes in 
the cortical body of a plant, not included within the common 
tunicle of any fibres; and if they had not their own proper 
membranes, there is no reaſon why the very porous and ſpongy 
body of the pith and cortex ſhould not in all their parts 
be filled alike with the juice, and not riſe, as it plainly does, 
in a few determinate and ſet places, that is, according to 
the dilpoſition of theſe veſſels. 2. The ſudden ſpringing of 
the milky juice out of the pores of Cataputia minor Label upon 
a ligature, for if there was no coated veſſel to hold this juice, 
we might well expect its ſpringing out upon the bare ligature, 
as when a wet ſponge is ſqueezed ; and it is very probable, 
that theſe veſlels are in all plants whatſoever : The primary 
uſe of theſe veins ſeem to be to convey the Saccus natritius > 
plants, becauſe there is no vegetation where they are not; 

is ſeen if an engrafted branch be bared and ſtripped of ws 
clay, &c. in June, the vegetation will appear to r been 
made only by the bark, and not by the wood, that i 
place where theſe veſſels are: A ſecondary uſe is the 1 


ing of our ſhops, for it is from theſe veins that all our vege= 
able drugs are extracted. A new 
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{new Theory of Light and Colours; by Mr. Iſaac Newton, 
Phil. Tranſ. Ne 80. p. 3075. 


N 1666 Mr. Newton in order to try the celebrated Phænomena 
of colours procured a triangular glaſs-priſm, and having 
darkened his chamber he made a ſmall hole in his window- 
ſhutter, to let in a ſufficient quantity of the ſun's light, and 
placed a priſm at its entrance, that it might be refracted to 
the oppoſite wall: It was at firſt very agreeable to obſerve the 
vivid, and intenſe colours produced thereby; but afterwards 
applying himſelf to conſider them more carefully, he was ſur- 
priſed to ſee them in an oblong form, which, according to the 
received laws of refraction, ſhould have been circular; they 
were terminated at the fides by ſtraight lines, but at the ends, 
the decay of light was 1d gradual, that it was difficult to de- 
termine juſtly their figure, yet they ſeemed ſemicircular : 
comparing the length of this coloured Spectrum with its 
breadth, he found it above five times greater; a diſproportion 
o extraordinary, that it excited in him an uncommon curioſity 
of examining whence it might proceed; he could ſcarce 
think that the various thickneſs of the glaſs, or the termina- 
tion with ſhadow or darkneſs, could have any influence on 
light to produce ſuch an effect; yet, he did not think it amiſs, 
irſt to examine theſe circumſtances, and ſo try what ſhould 
:appen by tranſmitting light thro* parts of the glaſs of divers 
thickneſſes, or thro? ** in the window of different bigneſſes, 
or by ſetting the priſm without, in ſuch a manner that the light 
might paſs thro? it, and be refracted, before it was terminated 
by the hole; but none of theſe circumſtances were found ma- 
terial; the faſhion of the colours was in all theſe caſes the 
lame : Again he ſuſpected, whether any unevenneſs in the 
glaſs, or other contingent irregularity might not dilate theſe 
colours; and to try this, he took another priſm like the for- 
mer, and placed it in ſuch a manner, that the light paſſing 
thro? them both might be refracted contrary ways, and thus be 
returned by the latter into that courſe from which the former 
had diverted it; for by this means, he thought the regular ef- 
tes of the firſt priſm would be deſtroyed by the ſecond, but 
the irregular ones more augmented by the multiplicity of re- 
fractions. The event was that the light, which by the firſt 
priſm was diffuſed into an oblong form, was by the ſecond re- 
duced into' an orbicular one, with as much regularity, as when 
it did not at all paſs thro* them; ſo that, whatever —_—_— 
9 


— WW _ PLA CFRY 00 


338 MEMO IRS of the 


cauſe of that length, it was not any contingent irregularity: 
He then proceeded to examine more critically, what might be 
effected by the difference of the incidence of rays coming 
from difterent parts of the ſun, and for that end, he meaſured 
the ſeveral lines and angles, belonging to the image; its diſ- 
tance from the hole or priſm was 22 foot ; its utmoſt len 
I3 + inches, its breadth 2 5, the diameter of the hole 4 inch, 
the angle which the rays, tending towards the middle of the 
image, made with thoſe lines, in which they would have pro- 
ceeded without refraction, was 44 56'; and the vertical angle 
of the priſm, 635 12'; alſo the refractions on both ſides the 
priſm, that is, of the-incident and emergent rays, were as 
near, as he could make them, equal, and conſequently abaut 
54? 4', and the rays fell perpendicularly on the wall : - Now 
ſubducting the diameter of the hole from the length and 
breadth of the image, there remained 13 inches the length, 
and 2 4 the breadth, comprehended by thoſe rays, which paſ- 
fed thro* the center of the ſaid hole, and conſequently the an- 
gle of the hole, which that breadth ſubtended, was about 31“, 
anſwerable to the ſun's diameter; but the angle which its 
length ſubtended was more than five ſuch diameters, wuz. 29 
.g'. Having made theſe obſervations, he firſt computed from 
them the refractive power of that glaſs, and found it meaſured 
by the ratio of the fines, as 20 to 313; and then by that ratio, 
he computed the refraction of two rays flowing from oppolite 
parts of the ſun's diſk, ſo as to differ 31“ in their obliquity of 
incidence, and found, that the emergent rays ſhould have com- 
prehended an angle of about 31', as they did before they were 
incident; but becauſe this computation was founded on the 
hypotheſis of the proportionality of the fines of incidence and 
refraction, which tho* by his own experience he could not 
imagine to be ſo erroneous, as to make that angle but 3Y 
which in reality was 29 49' ; yet his curioſity cauſed him again 
to take his priſm, and placing it at his window, as before, he 
obſerved, that by turning it a little about its axis to and fro, ſo 
as to vary its obliquity to the light, more than an angle of four 
or 5% the colours were not thereby ſenſibly tranſlated from 
their piace on the wall, and conſequently by that variation of 
incidence, the quantity of refraction was not ſenfibly varied: 
By this experiment therefore, as well as by the former com- 
p1.tation, it was evident, that the difference of the incidence 
„t rays, flowing from divers parts of the ſun, could not make 
alem after deguſſation diverge at a ſenſibly greater angle, than 
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that at which they before converged, which being at moſt, but 
zi or 32', there {till remained ſome other cauſe to be found 
out, from whence it could be 20 49'. Then he began to ſuſ- 
pect whether the rays, after their trajection thro' the priſm, 
did not move in curve lines, and according to their greater or 
eſs curvity tend to different parts of the wall; ang his ſuſpt- 
cion was encreaſed when he remembred that he had often ſeen - 
z tennis-ball, ſtruck with an oblique racket, defcribe ſuch a 
curve line; for, a circular as well as a progreſſive motion be- 
ing communicated to it by the ſtroke; its parts on that fide, 
where the motions confpire, muſt preſs and beat the contigu- 
ous air more vidtently-than on the other, and there excite a 
te- action of the air proportionably greater; and for the fame 
reaſon, if the rays of light ſhould poſſibly be globular bodies, 
and by their oblique paſſage out of one medium into another 
acquire a circular motion, they ought to feel the greater re- 
iſtance from the ambient æther, on that ſide, where the mo- 
tions conſpire, and thence be continually bended to the other; 
but notwithſtanding this plauſible ground of ſuſpicion, when 
de came to examine it, he could obſerve no ſuch curvity in 
them; and beſides, which was enough for his purpoſe, he ob- 
ſerved, that the difference betwixt the length of the image, 
and diameter of the hole, thro* which the light was tranſmitted, 
was proportionable to their diſtance: The gradual removal of 
theſe ſuſpicions, * did at length lead him to the Experimentum 
Crucis, which was this; he took two boards, and placed one 
of them cloſe behind the priſm at the window, ſo that rhe 
light might paſs thro? a ſmall hole, made in it for that purpoſe, 
and fall on the other. board, which he placed at about 12 foot 
diſtance, after making a ſmall hole in it, for ſome of that 
incident light to fall thro' ; then he placed another priſm be- 
hind this ſecond board, ſo that the light trajected thro*. both 
the boards, might paſs thro” that alſo, and be again refracted 
before it arrived at the wall; this done, he took the firſt priſm 
in his hand, and turned it to and fro flowly about its axis, ſo 
much as to make the : ſeveral parts of the image, caſt on the 
ſecond board, ſucceſſively paſs thro* the hole in it, that he 
might obſerve to what places on the wall the ſecond priſm 
would refract them; and he ſaw by the variation of thoſe pla- 
ces, that the light tending to that end of the image, towards 
which the refraction of the firſt priſm was made, did in the ſo- 
cond: priſm ſuffer a refraction conſiderably greater than the 
light tending to the other end; and ſo thy true ſo. «0 
| en 
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length of that image was detected to be no other, than that 
light conſiſts of rays differently refrangible, which without any 
regard toa difference in their incidence, were, according to their 
degrees of refrangibility, tranſmitted towards different parts of 
the wall: And from this he underſtood, that the perfection of 
teleſcopes was hitherto limited, not fo much for want of glafſs, 
truely figured according to the preſcription of optic writers, a; 
was till then imagined, as becauſe that light itſelf is a heterqe- 
neous mixture of differently refrangible rays; ſo that were 
glaſs ſo exactly figured, as to collect any one ſort of rays into one 
point, it could not collect thoſe alſo into the ſame point, which 
having the ſame incidence on the ſame medium, are apt to ſuffer 
a different refraction; and he wondered, the difference'of fe- 
frangibility being ſo great, that teleſcopes ſhould àrrive at the 
perfection they are now at; for meaſuring the refraction in one 
of his priſms, he found, ſuppoſing the common ſine of ineidenee 
on one of its planes was 44 parts, the ſine of refraction af the 
dutmoſt rays on the red end of the colours, made out of glaſz 
into air, would be 68 parts, and the ſine of refraction of the 
outmoſt rays on the other end, 69 parts, fo that the difference 
is about a 24th or 25th part of the whole refraction; and :conſe- 
quently the object glaſs of any teleſcope cannot collect all therays, 
which come from one point of an object, fo as to make them meet 
at its focus in leſs room than in a circular ſpace, whoſe diame- 
ter is the 50th part of the diameter of its aperture; which is an 
irregularity, ſome hundreds of times greater, than a circularly 
coloured lens, cf ſo ſmall a ſection as the object- glaſſes of long te- 
leſcopes are, would cauſe by the unfitneſs of its figure, were light 
uni form: This conſideration made Mr. Newton take reflexions 
into conſideration, and finding them regular, fo that the angle of 
reflexion of all ſorts of rays was equal to their angles of incidente; 
he perceived that by that means optic inſtruments might be 
brought to any degree of perfection imaginable, providing a re- 
flecting ſubſtance could be found, which would poliſh as finely 
as glaſs, and reflect as much light as glaſs tranſmits, and the art 
of communicating to it a parabolical figure be alſo attained; but 
there ſeemed to be very great difficulties, and almoſt infupera- 
ble; when he further conſidered, that every irregularity in a 
reflecting ſurface makes the rays ſtray five or ſix times more out of 
their due courſe, than the like irregularities in a refracting one; 


ſo that a much greater niceneſs would be required here, than in 
figuring glaſſes for refraction: He afterwards-deviſed a tender 


way of poliſhing, proper for metals, whereby, as he imagined 


the 
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the figure alſo would be perfected to the laſt degree, and he be- 
gan to try what might be effected in that kind, and by degrees 
ſo far perfected an inſtrument, that he could diſcern by it Fupi- 

ter's four Satellites, as alſo the moon: like phaſis of Venus, but 
nat very diſtinctly, nor without ſome niceneſs in diſpoſing the 
inſtrument; after this he made another conſiderably better than 
the firſt, eſpecially for day- objects; he had alſo thoughts of 
making a microſcope, which likewiſe ſhould have, inſtead of an 

object · glaſs, a refleCting piece of metal; and theſe inſtruments 
ſeem as capable of improvement as teleſeopes, and perhaps more, 
becauſe only one reflective piece of metal is requiſite in them, 
as appears by Fig. 4. Plate X. where A B repreſents the object - 
metal, C D the eye-glaſs, F their common focus, and O the 
other focus of the metal, in which the object is placed. | 
But to return, Light is not ſimilar or homogeneal, but con- 

its of difform rays, ſome of which are more refrangible than 

ethers ; ſo that without any difference in their incidence on the 

fame medium, ſome will be more refracted than others, not by 

any virtue of the glaſs, or other external cauſe, but from a pre- 

diſpoſition, which every particular ray hath to ſuffer a particular 
degree of refraction : After this he proceeds to hint at a more 
notable difformity in the rays of light, wherein the origin of 
colours is unfolded, and that doCtrine is comprehended and 
illuſtrated in the following propoſitions. 

1. As the rays of light differ in degrees of refrangibility, ſo 
they alſo differ in their diſpoſition to exhibit this or that parti- 
cular colour; colours are not qualities of light, derived from re- 
fractions or reflexions of natural bodies, as it is generally 
thought, but original and connate properties, which in different 
rays ate different; ſome rays are diſpoſed to exhibit a red co- 
lour and no other, ſome a yellow and noother, ſome agreen and 
no other, and ſo of the reſt ; nor are there only proper and par- 
ticular rays to the more eminent colours, but even to all their 
intermediate gradations. | 

2. To the ſame degree of refrangibility ever belongs the 
ſame colour, and to the colour always belongs the ſame de- 
gree of refrangibility: The leaſt refrangible rays are all diſpoſed 
to exhibit a red colour, and on the contrary the rays diſpoſed to 
exhibit a red colour, are all the leaſt refrangible ; ſo the moſt 
refrangible rays are all diſpoſed to exhibit a deep violet-colour, 
and on the contrary ſuch as are apt to exhibit a violet-colour, are 
all the moſt refrangible ; and thus to all the intermediate colours 
a a continued ſeries belong intermediate degrees of refrangibility: 
Vor. I. X x And 
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And this analogy between colours and refrangibility is very Pres 
ciſe and ſtrict, the rays always either exactly agreeing or pro- 
portionably diſagreeing in both. - n date 

3. The ſpecies of colour, and degree of refrangibility proper to 
any particular ſort of rays, are not mutable by refraction or reflee· 
tion from natural bodies, nor by any other cauſe : When any one 
ſort of rays has been well ſeparated from thoſe of other kinds, is 
has afterwards obſtinately retained its colour, notwithſtanding the 
utmoſt endeavours to change it, by refracting it with priſms, and 
refleQing it with bodies, which in day-light were of other'co- 
Jours, by intercepting it by that coloured film of air between 
two compreſſed plates of glaſs, and by tranſmitting it thro? co» 
loured mediums, and thro* mediums irradiated with other ſorts 
of rays and differently terminating it, and yet no new colour could 
be produced; by contracting or dilating it, it would beeome 
briſker or fainter, and by the loſs of many rays, in ſome caſes be- 
come very obſcure and dark, but it was never changed in ſpecies, 

4. Yet ſeeming tranſmutations of colours may be made, where 
there is any mixture of different ſort of rays ; for in ſuch mix- 
tures, the component colours appear not, but by their mutual mix- 
ture conſtitute a mean colour; and therefore, if by refraction or 
any other of the aforeſaid cauſes, the difform rays, latent in ſuch 
a mixture, be ſeparated, there ſhall emerge colours different 
fram the colour of the compoſition ; which colours are not new 
generated, but only made apparent by being ſeparated ; for if 
they are again entirely mixed, and blended together, they will 
compoſe the ſame colour, they did before ſeparation ; and for 
the ſame reaſon, tranſmutations made by the union of different 
colours are not real; for when the difform rays are again ſever 
55 they will exhibit the very ſame colours, which they did be- 
ore they entred the compoſition; as blue and yellow powders 
when finely mixt, appear green to the naked eye, and yet the 
colours of the component corpuſcles are not thereby really tranſ- 
muted, but only blended ; for when viewed with a good micro- 
ſcope, they ſtill appear blue and yellow interſperſedly. 

5. There are therefore two ſorts of colours; the one original 
and ſimple, the other compounded of theſe : The original or 
primary colours are, red, yellow, green, blue, and a violet- purple, 
together with orange, indico, and an indefinite variety of inter- 
mediate gradations, e | 

6. The ſame colours in ſpecies with theſe primary colours 
may alſo be produced by compoſition ; for a mixture of yellow 
aud blue makes green, of red and yellow makes orange, 2 
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and yellowiſh green makes yellow ; and in general, if any two 
colours be mixt, which in the ſeries of thoſe generated by the 
priſm. are not too far diſtant from each other, they by their 
mutual mixture produce that colour, which in che ſaid ſeries an- 
pears in the middle between them; but ſuch as are ſituated at 
too great a diſtance have not the ſame effect; orange and indico 
produce not the intermediate green, nor ſcarlet and green the ig- 
tefmediate yello wp. 

7. But the moſt ſurpriſing compoſition i is that of whitenefs, 
there is no one ſort of rays, which alone can exhibit it, 25 is ever 
compounded, and all the forefaid primary colours, mixed in - 
due proportion, are requiſite to its compoſition ; fot all the co- 


lours of the priſm being made to converge, and thereby become 
gain mixed, as they were in the light before its incidence on the 


priſm, re- produce light intirely and perfectly white, and not at 

all ſenſibly differing from the direct light of the ſun, unleſs the 

pales be not ſufficiently clear, for then they make it Helen 
ittle to their own colour. 

8. Hence therefore it comes to paſs, that ieee is the 
uſual colour of light; for light is a confuſed aggregate of rays 
endued with all forts of colours, as they are promiſcuoully dart- 
ed from the various parts of luminous bodies; and of ſuch a 
confuſed aggregate, whiteneſs, is generated: if there be a due 
proportion of the ingredients; but if any one be predominant, 
the light muſt — to that colour, as it happens in the blue 
flame of — ellow flame of a Fandle,. and the vari- 
ous colours of the fix — — 

9. Theſe things beg conſidered, the manner how. colours 
are produced by the priſm, is evident; ; for, of the rays conſtip 
tuting the incident light, ſince ſuch as di er in colour proporp 
tionably differ in ref ibility; they by their unequal refractions 
muſt be ſovered and diſperſed into an oblong form in an orderly 
ſucceſſon from the leaſt refracted ſcarlet to the moſt refracted 
violet ; and for the ſame reaſon it is, that objects, when viewed 
thro? a priſm appear coloured; for, the difform rays, hy their 
unequal refractions, are made to diverge towards ſeveral parts of 

Ketina, and there expreſs the images of things coloured, as 
in the former caſe: they did the ſun's image on the wall; and by 
this inequality of refcactions they become not only evloured, but 
alfo very confuſed and indiſtindctt. 

, 10. Why the colours of the rain-bow- appear in falling 1855 
of rain, is hence likewiſe evident; for theſe drops, which re- 


laſt the tays, diſpoſed to en ales in greateſt quantity 2 
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the ſpectator's eye, refract the rays of other ſorts ſo much je, 
as to make them paſs beſide it; and ſuch are the drops on the 
inſide of the primary bow, and on the outſide of the ſecondat 
or exterior one; ſo the drops that refract in the greateſt plen 
the rays that are apt to appear red towards the ſpectater's eye, 
refract thoſe of other ſorts ſo much leſs, as to make them yak 
beſide it, and fuch are the drops on the exterior part of the pti- 
mary, and interior part of the ſecondary bor. 
11. The odd phenomenon of an infuſion of Lignum Ne- 
phriticum, leaf-gold, fragments of coloured glaſs, and {ome 
other tranſparently coloured bodies, appearing in one polition of 
one colour, and of another in another, as may be ſeen in a dark 
room, by illuminating them with ſimilar ot uncompounded light, 
are on theſe grounds no longer riddles ; for, then they appear of 
that colour only, with which they are illuminated, but yet in 
one poſition more vivid and luminous than in another, accord. 
Ing as they are diſpoſed more or leſs to reflect or tranſmit the in- 
cident colour. * 115 i C1 088M 
12. From hence alſo appears the reaſon! of an unexpected 
experiment Dr. Hook made with two wedge-like tranſparent 
veſſels, filled the one with red, the other with a blue liquor; 
vz. that tho” they were feverally tranſparent, enough, yet both 
together became opake, for it one tranſmitted only red, and the 
other only blue, no rays could pafs' thro' bot. 
t 3. To conclude with this general inſtance, the colonrs of al 
natural bodies have no other origin than this, that they are vari- 
ouſly qualified to reflect one ſort of light in greater plenty: thin 
another, and this appeared by illuminating in a dark room theſe 
bodies with uncompounded light of different colours; for by 
that means any body may be made to appear of any colour; there 
they have no appropriated colour, but appear always of the coloui 
of the light caſt upon them, but yet with this difference, that they 
are moſt briſk and vivid in the light of their own day-light colour: 
Minium appears there indifferently of any colour, with which it 
is ticuminated, but moſt luminous in red, and ſo Bi appedth 
indifferentl/ of any colour, but moſt luminous in blue "al 
therefore Minium reflects rays of any colour, but moſt copiouly 
thoſe endued with red, and conſequently when illuminated 
day-light, that is, with all ſorts of rays promiſcuouſty blend 
thoſc endued with red will abound moſt in the reflected lights 
and by their prevalence cauſe it to appear of that colour ? and 
for the ſame reaſon, Biſe reflecting blue moſt copiouſty, will a 
pear blue by the exceſs of thoſe rays in its reflected light, > 
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the like of other bodies: And that this ĩs the entire and adequate 
cauſe of their colours, is manifeſt becauſe they have no power to 
the colours :of any fort of rays incident a- part, but put 
on all colours indifferentlysg with which they are enlightned. - 
+ Theſe things being ſo, it can no longer be diſguted, whether 
there be colours in the dark, nor whether they be the quali 
ties of the obiects we fee, no, nor perhaps, whether lightbe'a 
body : For, ſince eolours are the qualities of light, having its 
rays for its intire and immediate ſubject, how can we think 
thoſe rays to be alſo qualities, unlefs one quality may be.the 
ſubject of, and ſuſtain another; which in effect is to call it 
ſubſtance: We ſhould not know bodies to be fubſtances were 
it not for their ſenſible qualities, and the principal of thoſe he: 
ing now found due ta fomething elſe, We have as good rraſon 
to believe that to be likewiſe: a ſubſtance: Beſides, — 
ught any quality torbe a: heterageneaus aggregate, fuch as 
15 — to be ; but, to determine more abſalutely, 
what light is, after what manner refracted, and by whatimades 
or actions it produces in our minds the phantaſms of colours; is 
not fo eafy, - rm te! mr 9 üb off 
The diſcourſe itſelf will lead to ſeveral experiments ſufficient 
for its examination, one of which is as foHows. :- 191 9tt 
In a darkened room make a hole in a window-ſhutter, whoſe 
diameter may conveniently be about q of an inch, in order toads 
mit a ſufficient quantity of the ſun's light, let a clear and colbur- 
{eſs priſm be placed there, to refract the entring light towattls 
the further part of the room, which, as was ſaid, will thereby 
de diffuſed into an oblong coloured image; then place a-lens-of 
about three foot radius, ſuppoſe a broad object-glaſs of a three 
boot teleſcope, at the diſtance. of about four or five foot from 
thence, thro? which all thoſe colours may be tranſmitted at once, 
and made by its refraction to unite at a further diſtance, as of a- 
bout 10 or 22 foot; if at that diſtance you intercept this light with 
1 ſheet of white paper, you will ſee the colours converted into 
whiteneſs again by being mingled together: But it is requiſite 
that the priſm and lens be placed ſteady, and that the paper, on 
which the colours are caſt, be moved to and fro; for, by ſuch 
motion, you will not only find at what diſtance the whiteneſs is 
moſt perfect, but alſo ſee, how the colours gradually meet and 
vaniſh. into whiteneſs, and after croſſing each other at the place 
where they compound whiteneſs, again diſſipated and fevered; 
and in an inverted order retain the ſame colours, which they had 
defore they entred the compoſition 3 you may alſo ſee, tat if 


any 
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any of the colours at the lens be intercepteds! the whitergh wil 
be changed into the other colours 3 and therefbre that the com- 
poſition of whiteneſs may be perfett, care muſt bo taken, that 
none of the colours fall. beſide the len. 
In Fig. 5. Hate X. A E C expreſſes the priſm ſet ond - Wil to 
fight, cloſe by the hole F of the window E G its vertical angie 
AC B may convenientiy be about 60 M N deſigns the lem, 
whoſe breadth is two g or three inches 3 S Fons of the ftraight 
lines, in which-diffortt rays _ be conbeived to flow: ſucceſ- 
fively from the ſun ; F Pand F. R two of thoſe.rays unequally 
refracted, which the lens:cauſes to converge. towards Q, and 
after — 4, 8 and HF the paper at dif- 
ferent diftances,- on which the colours are projected, in Qcon- 
ſtituting whiteneſs, but they are red and yellow in R, r and 
eg. and blue and purple in P, p and III. 
If you proceed further: to try the ility of clianging 
any uncompounded colour, it Is ifite; the: room be made 
very dark, leaſt any ſcattering. hight mixing with the colour, 
diſturb and allay it, and render it compounded, 3 contrary to 
the deſign of the experiment; it is alſo requiſite, that thars be 
a more perfect ſeparation of the coloutsy than can be made by 
the refraction of one ſingle priſm, and how. ito make ſuch i furs 
ther ſeparations, will ſcarce be difficult to ſuch who conſider 
the difcovered laws of refractions: But if trials ſhould be made 
with colours not thoroughly ſeparated, there muſt be changes 
allowed proportionable to the: mixture; thus if compound: yeb 
low light fall upon blue Biſe, the Biſe will not appear perfeRly 
yellow, but rather green; becauſe there are in the yellow 
mixture many rays indued with green, and green being els 
remote from the uſual blue colour of Biſe than yellow, is the 
more copiouſly reflected by it. EST wits PITS 165 nl 
In like manner, if any of the priſmatic colours, ſuppoſe: ted, 
be intercepted, with deſign to try the impoſſibility of re: produs · 
that colour out of the others which are omitted, it is neceſſa· 
ry either that the colours be very well feparated, before tho red 

be intercepted, or that together with the red the nei 
colours, into which any red is ſecretly diſperſed, as the ydlow, 
and perhaps the green too, be intercepted, or elſe, that allow? 
ance be made for the emerging of ſo much red out of the yeh 
low+greeh; as may poſſibly have been diffuſed, and ſcatter? 


ingly blended in thoſe colours; and if theſe things be obſerv* 


ed, the new production of red, or any intercepted colour will 
de found impoſſible. 0 5% 951717 io Lo 
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uy Catadioptrieq! Tgleſcoge ; by Mr. Ifaac Newtan.. Phil 
10 1 Tranſ. N $1, p. (0 %. 

HIS new inſtrument is compoſed of two Metallic Spe- 
* or mirrors, „ concave, inſtead of an object» 
zaſs, the other plane; s alſo of a ſmall plano-eonvex eye- 
gas: The tube of this teleſcope is open at the end which reſ- 
ets the object, and the other end is cloſe, where the ſaid 
concaye is placed; and near the open end is a flat oval Spe- 
am, made as ſmall as poſſible, the leſs to obſtruct the en- 
rance of the rays of light, and inclined towards the upper 
xt of the tube, where is a ſmall hole furniſhed with the 
lid eye-glaſs 3 fo that the rays coming from the object, do 
fri fall on the conpave placed at the bottom of the tubes, 
nd are thence reflected towards the other end of it, where 
hey meet with the flat Speculum, obliquely poſited, by the 
chexion of which they are directed to the little plano-convex 
als, and ſo to the ſpectator's eye, who looking downwards 
es the object, to which the teleſcope is turned. 

In Fig. 6. Plate X. AB is the concave Speculum, whoſe ra- 
dus is 12 f or 13 inches; CD another metallic Speculum, 
whoſe ſurface is flat and circumference oval; GD an iron- wire 
holding a ring of braſs, in which the Speculum CD is fixed; 
Fa ſmall eye-glaſs flat above, and convex below of the 12th 
yart of an inch radius, if not leſs; for as much as the metal col. 
lets the ſun's rays at 6 I inches diſtance, and the eye-glaſs at 
les than 5 of an inch diſtance from its vertex ; GGG the fore 
part of the tube faſtened to a braſs ring HI, to keep it im- 
moveable; PQKL the hind-part of the tube faſtened to 
mother braſs'ring PQ O an iron-hook faſtened to the ring 
C. and furniſh'd with a ſcrew N, thereby to draw forwards 
or backwards the hinder part of the tube, and ſo by that meang 
to put the Specrela at their dus diſtances; MQ GI a crooked 
Iron ſuſtaining the tube, and faſtened by the nail R to the ball 
nd ſocket 8, whereby the tube may be turned every way; the 
center of the flat Speculum CD muſt be placed in the fame 
point of the tube's axis, where the perpendicular to this axis 
fl, drawn to the ſame from the centre of the little eye-glafs, 
which point is here marked at T; and to make the reader un- 
(fritand in what degree it repreſents things diſtin& and free 
ſom colours, and to know the aperture by which it admits 
lat, he may compare the diſtances of the focus E from the 
"Mex's of the little eye · glaſũ and the eoheave Spreulum ; that 
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is, EF, Fofan inch, ET U 65 inches; and the ratio will be 
found as 1 to 38, whereby it appears, that the objects will be 
magnified about 38 times; and be repreſented bigger by two! 
times in diameter, when ſeen thro? this, than throꝰ an ordinary 
teleſcope of about two foot long. - $2307: 10 Va 

. Thus far as to the ſtructure of the teleſcope ; as to the mptal- 
lic matter, fit for theſe reflecting Specula, he gives this Caution, | 
that if we would have a white, hard and durable metallic-com- 
poſition, we ſhould avoid chuſing ſuch as is full of ſmall pores, MI 
diſcoverable only by a microſcope 3 for, tho? ſuch metal may 
to appearance take a good poliſh, yet the edges of thoſe ſmal 
pores will wear away faſter in the poliſhing than the other 
parts of the metal ; and ſo, however the metal ſeem poliſhed 
yet it will not reflect with ſuch an accurate regularity as it 


ought. to do: Thus tin-glaſs mixt with ordinary bell-metal 


makes it whiter and apter to reflect a greater quantity of 
light, but withal, its fumes raiſed in the fuſion, like ſo many 
* bubbles, fill the metal full of thoſe microſcopical pores; 

ut white arſenic both blanches the metal and leaves it ſolid 
without any ſuch pores, eſpecially if the fuſion has not been 
too violent: What the Ste/late Regulus of Mart, or rather 
fuch like ſubſtances will do, deſerves particular examination; 
to this he adds this for their intimation, that putty or other 
tuch like powder with which it is poliſhed, do, by the ſhurp 
Ingles of its particles, fret the metal, if it be not very fn, 
and fills it full of ſmall holes : Byt having-not tried many pro- 
portions of the arſenic and metal, he does not affirm which 1s 
abſolutely beſt, but thinks, there may conveniently be uſed 
any quantity of arſenic equalling in weight between a fixth 
and eighth part of the copper, a greater proportion making 
the metal. brittle ; his method was this, he firſt melted the 
copper by itſelf, and then he put in the arſenic, which being 
melted, he ftirred them a little together, obſerving not to 
draw in breath near the pernicious fumes ; after this he put in 
tin and as ſoon as that was melted, he ſtirred them well toge- 
ther, and immediately poured them off: And he could not tell, 
whether their letting them ſtand longer on the fire after the 
tin was melted, a higher degree of fuſion would have made 
the metal porous, but he thought his own way the ſafeſt: He 
adds, that in the metal he ſent to London, there was no arle- 
nic, but a ſmall proportion of ſilver, and as he remember 
one ſhilling in three ounces of metal; but he thought the 


ülrer did as much harm in making the metal ſoft, and al 
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{t to be poliſhed, as good in rendring it white and luminous: 
At another time he mixed Anſenic one ounce, copper fix 
ounces, and tin two ounces, and this an acquaintance of his 
poliſhed better than he did the other: As to the objection, 
that with this kind of perſpectives, the objects are found with 
difficulty; he anſwers, that this is an inconvenience common to 
all tubes that magnify much, and that after a little uſe, it will 
grow more ealy; ſeeing he could readily enough find any day- 
objects, by knowing which way they were poſited ; but in 
night-time to find ftars, he owns is more troubleſome 3 which 
yet he thinks may eafily be remedied by two ſights affixed to 
the iron rod, by which the tube is ſuſtained, or by any ordi- 
tary perſpective · glaſs faſtened to the ſame frame with the 
tube, and directed towards the ſame object, as Des Cartes in 
his dioptrics has deſcribed for remedying the ſame. inconve- 
nience of his beſt teleſcopes. | tu ot 
M. Huygens approved of this teleſcope, and obſerved that 
Mr. Newton had well conſidered the advantages of a concaye 
Speculum above convex glaſſes in collecting the parallel rays, 
which according to calculation M. Huygens found very great 8 
hence it is that a far greater aperture may be given to that 
Speculum, than to an object-glaſs of the ſame focal diſtance, 
and conſequently that he can much more magnify objects this 
way than by an ordinary teleſcope-z beſides, by it, is avoided 
an inconvenience, inſeparable from convex object-glaſſes, which 
is the obliquity of both their ſurfaces, which vitiates the re- 
fraction of the rays paſſing towards the ſides of the glaſs, and 
does more hurt than men are aware of : Again, by the mere 
reflection of the metallic Speculum there are not ſo many rays 
loft, as in glaſſes, which reflect a conſiderable quantity by 
each of their ſyrfaces, and beſides intercept many of them 
the obſcurity of their matter. yrrGo. 20d doide tet 
Mean time, the main buſineſs will be to find a fit! fox 
this Speculum that will bear ſo good a poliſh as glaſſes, and a 
way of giving this poliſh without vitiating the ſpherical figute ; 
he found no Ipecula that had near fo good a poliſh as glaſs, 
and thinks if a way be not found out to poliſh better, re- 
llecting teleſcopes will not ſo well diſtinguiſh objects as:thoſe 
with glaſſes ; but it is worth while, he ſays, to ſearch for a re- 
medy to this inconvenience, and he deſpairs not of finking one ; 
and he believes that Mr. Newt had conſidered the (dvantages 
of a paraHtolical Specuſum above þ ſpherical one, but tpat hs de- 
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exactneis, tho' otherwiſe it be eaſier to make a parabdlicy 
then elliptical or hyperbolical one, by reaſon of a propetty 
of the parabolic: conoid vz. that all the ſections parallel to 
the axis make the ſame parabola; but tho* Mr. Newton de: 
ſpaired of performing that work by geometrical rules, yet he 
doubted: not but: the thing might in ſome meaſure be accom- 
pliſhed by mechanical devices. 


13 £4 | 13 LY [11G 3-1 EINDSOT- - 
A further Account of the Reflecting Teleſcope, with a Table 
:i of  Apertures and Charges for its ſeveral Lengths; by Mr, 

ſaac Newton. : Phik Tranſ. N* 82; p. 4032. 
= H E aperture of'this'teleſcope was 1 J of an inch, it being 
1 found tbat an obſtacle of that breadth could intercept all 
the light, which came from one point of the object: He alſo 
found that more light was loſt by reflexion of the metal he had 
hitherto uſed than by tranſmiſſion thro” glaſſes; for which rea- 
Jon, he theught, a ſhallower” charge would probably do better 
for obſcure objects, ſuppoſe ſuch a one, as would make it mag- 
nify 34 or 32 times; but as for bright objects at any diſtance; 
it ſeems capable of magnifying 38 or 40 times with ſufficient 
diſtinctneſs, and he thinks the ſame charge may with advantage 
be allowed for all objects, if the ſteely matter, imployed at 


London, be more ſtrongly reflective than the metal he uſed. 


The effects of one of theſe inſtruments of any length, being 
known, it will appear by the following table, what may be 
expected from thoſe of other lengths: In the firſt column is 
expreſſed the length of the teleſcope in feet, which doubled, 
gives the ſemi-diameter of the ſphere, on which the concave 
metal is to be ground; in the ſecond column are the propor- 
tions of the apertures for thoſe ſeveral lengths; and in the third 
column, the proportions of the charges, or diameter of the 
ſpheres, on which the convex ſurface of the eye - glaſſes are to 


be ground. 


Lengths.] Apertures. ] Charges.] Lengths.] Apertures. Charges. 
l 1 5 100 | 100 = | 8 4 800 | 200 p 
1 168 119 | 10 s 946 | 211 
2 283 | 141} 12' „00 „ff 
_ Li | 383 1257. Bi 16 1345 . 238 
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The uſe of this table will beſt appear by an example; ſuppoſe 
therefore a half foot teleſcope may diſtinctly magnify 30 times 
with an inch aperture, and it being required to know, what 

ht to be the analogous conſtitution and performance of a 
four-foot teleſcope 3 by the ſecond column, as 100 to 476, ſo 
ae the apertures, as alſo the number of times they magnify ; 
and conſequently ſince the half foot tube hath an inch aperture, 
and magnifies 30 times; a four foot tube ſhould have-propor-: 
tionally 4 2 inches aperture, and magnify 143 times, and by 
the third column, as 100 to 168, ſo are their charges; and 
therefore, if the diameter of the convexity of the eye-glaſs, for 
a half foot teleſcope, be $ of an inch, that for a four foot ſhould 
be ee, that is, about F of an inch: In like manner, 'if a half 
foot teleſcope can diſtinctly magnify 36 times with 1 f of an 
inch aperture, a four foot teleſcope ſhould with equal diſtinct- 
neſs magnify 171 times with 6 inches aperture; and one of 
b foot ſhould magnify 232 times 8 3 inches aperture, and 
ſo of other lengths; but what the event will really be, muſt be 
determined by experience ; only it was thought fit to give this 
| hint, that ſuch who intend to make trials in other lengths, may 

more readily know how to deſign their inſtruments ; thus, for a 
tour foot tube, ſince the aperture ſhould be 5 or 6 inches, there 
will be required a piece of metal 7 or 8 inches broad at leaſt, 
becauſe the figure will ſcarcely be true to the edges ; and the 
thickneſs of the metal muſt be proportional to the breadth, 
leaſt it bend in the grinding : After poliſhing the metals, trials 
may be made with ſeveral eye-glaſſes, to find what charge 
may with beſt advantage be made uſe of. 

The advantage of reflexion in the theory muſt be allowed to 
be very great, when we conſider the different refrangibility of 
the ſeveral rays of light; and as for the practical part, it is in 
lome meaſure evident by the inſtruments already made, to 
what degree of vivacity and brightneſs a metallic ſubſtance 
may be poliſhed ; nor is it improbable, but new ways of po- 
lſhing metal may be found out, far excelling thoſe in uſe ; 
ud when a metal is once well poliſhed, it will be a long while 
preſerved from tarniſhing, if it be kept dry and cloſe ſhut up 
from air; for the principal cauſe of tarniſhing ſeems to be, the 
condenſing of moiſture on its poliſhed ſurface, which by an 
d ſpirit, with which the atmoſphere is impregnated, corrodes 
and ruſts it; or at leaſt, at its exhaling, leaves it covered over 
with a thin ſkin, conſiſting partly. of an earthy ſediment of that 

15 2 moiſture 
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moiſture, and partly of the duſt, which flying too and fro ig 
the air, had ſettled and adhered'to it: When there is not occa- 
ſion to make frequent uſe of the inſtrument, there may be 
other ways to preſerve the metal for a long time ; as perhaps 
by immerging it in ſpirit of wine, or ſome other convenient 
liquor; and if it chance to tarniſh, its poliſh may be recovered 
by rubbing i it with a ſoft piece of leather, or other tender ſub- 
ſtance, without the afliftance of any fretting powders, unlefy 
it happen to be ruſty, for then it muſt be new poliſhed, As 
metal reflects leſs light than glaſs tranſmits, to remedy that 
inconvenience, a ſhallower charge than is uſed in other tele- 
ſcopes, in proportion to the aperture is to be aſſigned; but as 
he found ſome metallic ſubſtances to be more ſtrongly reflec- 
tive, and to poliſh better, and be freer from tarniſhing? than 
others, ſo he hoped there may in time be found out ſome ſub- 
ſtance much freer from theſe inconveniences than any et 
known. 


A Comet ; by M. Hevelius, Mr. Iſaac Newton, and M. Caffni, 
Phil. Tanſ. Ne 81. p. 4017, and NY 82. p. 4042. 


Arch, N. 8. 1671, there was obſerved a new comet, tho” but 
ſmall, with a train not above a degree or a degree and a 
— long; March ꝗth, it was about the ſtars in the right arm of 
Andromeda on her ſhoulder blade; as far as M. Hevelius could 
collect from one or two obſervations, it tended towards the 
Lucida of Andromeda s girdle, and that with a direct diurnal 
motion of about 22. March 6th, in the evening 7 h. 40 m. 
it was in 7* Aries, and in 35* of N. Lat. as he gueſſed by the 
haſty inſpection of a globe. March 7th, in — morning 3 h. 
30 m. its longitude was about 8 Aries, with a ſomewhat leſſer 
latitude than before ; in the evening of the ſame day, its longit. 
was 10% ries, and lat. almoſt 340. March 8th, in the — 
4h. the longit. was 12 Aries, and the lat. 337, which he wo 
not have to be taken preciſely, becauſe he could not reduce 
his obſervations to a calculus. 

Mr. Newton, about March 16th, O. S. ſaw a dull ftar, 
ſouth-weſt of Perſeus, which he took to be this comet 3 it was 
very ſmall, and had not any viſible tail. 

The mathematicians of ls Fliche, perceived the comet from 
Harch 16th, N. S. and gave the rſt hint of it at Paris; thoſe 
of the college of Clermont ſaw it March 25th. March 26thz 


7 b. 30 m. in the evening, M. « Caſſini fur it between the bent 
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of Meduſa and the Pleiades; without a teleſcope it appeared no 
bigger than a ſtar of the third magnitude; its head, ſeen- with 
a teleſcope of 17 foot, appeared almoſt round, but well defined 
and diftinguiſhed from the miſtinefs, which formed a kind of 
chevelure, or buſh of hair, with which it was encompaſſed, and 
the middle was a little confuſed, and feemed to have ſuch inequa- 
lities, as are ſeen in clouds: The tail, which is principally that 
which diſtinguiſhes comets from ſtars, was almoſt imperceptible, 
yet by the teleſeope it was ſeen turned oppoſite to the ſun, and 
appeared of about the length of two diameters of the head; 
for it was not eaſy to meaſure it preciſely, becauſe being thin- 
ner as it was farther from the head, its extremity was inſenſibly 
bf; and fo the whole comet, head, tail, and chevelure, took 
up no more than 3 or 4 m. of a degree: At 7 h. 48 m. it was 
in a ſtraight line with the Lucida in the head of Meduſa, and 
with the moſt weſterly ſtar of the Pleiades, and above the two 
cleareſt ſtars of the ſouthern foot of . ; ſo that a ſtraight 
line, drawn thro” theſe two ſtars, did almoſt touch the ſouthern 
extremity of his cheyelure : This place of the comet, transfer- 
ted upon the map of the fixt ſtars, fell preciſely enough upon 
230 25! of Taurus, in 14* of N. Lat. With a teleſcope of 
3 foot, two ſmall ſtars, which are not in the catalogues, were 
ſeen near the comet, at the diſtance of the ſun's diameter from 
each other : The comet was in a ſtraight line, drawn from one 
of theſe two ſtars to the other, preciſely at ꝙ h. 15%, but a little 
nearer the weſtern one; at q h. 33! it was equally diſtant from 
both, and from 8 h. 5“ till 10 h. 26/, it made an oblique mo- 
tion in reſpect of theſe two ſtars, going from north to ſouth, at 
the ſame time that it advanced from weſt to eaſt, March 28th, 
bs 42! in the evening, the comet was diſtant from the leſs 
right ſtar of the ſouth foot of oy ww no more than about 
24 weſtward, having almoſt the ſame latitude with this ſtar, 
ſo that it was preciſely enough at 26* 88', and in latitude 12® 
V at 8 h. 14', the diſtance of the comet from the ſtar in the 
eye of Taurus, called Aldebaran, was found 19“ 38', and 8 h. 
29 ; its diſtance from Capella was found 229 321. March zoth, 
9 h. 35' at night, the comet, ſeen without a teleſcope, appear - 
ed no bigger than a ſtar of the fourth magnitude; thro" a tele- 
ſcope, it exceeded thoſe of the firſt; yet it was very obſcure, 
and in what manner ſoever it was viewed, no tail could be 
obſerved ; it had paſſed a degree and a half beneath the Lucide 


il the ſouthern foot of Perſeu; ſo that this ſtar was cad * 
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moiſture, and partly of the duſt, which flying too and fro in | 
the air, had ſettled and adhered to it: When there is not occa- | 
ſion to make frequent uſe of the inſtrument, there may be 
other ways to preſerve the metal for a long time ; as perhaps 
by immerging it in ſpirit' of wine, or ſome other convenient 
liquor; and if it chance to tarniſh, 'its poliſh may be recovered 
by rubbing i it with a ſoft piece of leather, or other tender ſub- 
ſtance, without the aſſiſtance of any fretting powders, unleſs 
it happen to be ruſty, for then it muſt be new poliſhed, As 
metal reflects leſs light than glaſs tranſmits, to remedy that 
inconvenience, a ſhallower charge than is uſed in other tele- 
Opens in proportion to the aperture is to be affigned ; but as 

he found —— metallic ſubſtances to be more Rrongly reflec- 
tive, and to poliſh better, and be freer from tarniſhing* than 
others, ſo he hoped there may in time be found out — ſub- 
ſtance much freer from theſe inconveniences than any yet 
known. 


A Comet ; by M. mis Mr. Iſaac Newton, and M. Caſſini 
Phil. Tranſ. N* 81. p. 4017, and Ne 52. P. 40g2. | 


M**; N.S. 167 t, there was obſerved a new comet, tho* but 
| ſmall, with a train not above a degree or a degree and a 
4 Halt long; March gth, it was about the ſtars in the right arm of 
1 Andromeda on her ſhoulder blade; as far as M. Hevelius could 
colle& from one or two obſervations, it tended towards the 
Lucida of Angromeda's girdle, and that with a direct diurnal 
motion of about 22. March 6th, in the evening 7 h. 40 m. 
it was in 7* Aries, and in 35 of N. Lat. as he gueſſed by the 
haſty inſpection of a globe. March 7 th, in — morning 3 h. 
30 m. its longitude was about 8 Aries, with a ſomewhat leſſer 
latitude than before; in the evening of the ſame day, its longit. 
was 10 Aries, and lat. almoſt 34. March Sth, in the — 
4h. the longit. was 12 Hries, and the lat. 337%, which he wo 
not have to be taken preciſely, becauſe he could not reduce 
his obſervations to a calculus. 

Mr. Newton, about March 16th, O. S. * a dull ſtar, 
| ſouth-weſt of Perſeus, which he took to be this comet 3 it was 
=_ very ſmall, and had not any viſible tail. 
| Tze mathematicians of ls Fliche, perceived the comet from 
= Alarch 16th, N. S. and gave the fri hint of it at Paris; thoſe 
=_ of the college of Clermont ſaw it March 25th. March 26th; 


7 b. 30 m. in the evening, M. Caſſini an it between the beat 
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of Meduſa and the Pleiades; without a teleſcope it appeared no 
bigger than a ftar of the third magnitude; its head, ſeen with 
a teleſcope of 17 foot, appeared almoſt round, but well defined 
and diſtinguiſhed from the miſtinefs, which formed a kind of 
chevelure, or buſh of hair, with which it was encompaſſed, and 
the middle was a little confuſed, and feemed to have ſuch inequa- 
lities, as are ſeen in clouds: The tail, which is principally that 
which diſtinguiſhes comets from ſtars, was almoſt imperceptible, 
yet by the teleſeope it was ſeen turned oppoſite to the ſun, and 
appeared of about the length of two diameters of the head; 
for it was not eaſy to meaſure it preciſely, becauſe being thin- 
ner as it was farther from the head, its extremity was inſenſibly 
bf; and fo the whole comet, head, tail, and chevelure, took 
up no more than 3 or 4 m. of a degree: At 7 h. 48 m. it was 
in a ſtraight line with the Lucida in the head of Meduſa, and 
with the moſt weſterly ſtar of the Pleiades, and above the two 
cleareſt ſtars of the ſouthern foot of A we 3 fo that a ſtraight 
line, drawn thro” theſe two ſtars, did almoſt touch the ſouthern 
extremity of his chevelure: This place of the comet, transfer- 
red upon the map' of the fixt ftars, fell preciſely enough upon 
23 25! of Taurus, in 14 of N. Lat. With a teleſcope of 
3 foot, two ſmall ſtars, which are not in the catalogues, were 
ſeen near the comet, at the diſtance of the ſun's diameter from 
each other: The comet was in a ſtraight line, drawn from one 
of theſe two ſtars to the other, preciſely at g h. 15%, but a little 
nearer the weſtern one; at g h. 33! it was equally diſtant from 
both, and from 8 h. 5” till 10 h. 26/, it made an oblique mo- 
tion in reſpect of theſe two ſtars, going from north to ſouth, at 
the ſame time that it advanced from weſt to eaſt, March 28th, ' 
be 42! in the evening, the comet was diſtant from the leſs 
right ftar of the ſouth foot of Perſeus, no more than about 
24 weſtward, having almoſt the ſame latitude with this ſtar, 
ſo that it was preciſely enough at 26* 88", and in latitude 12® 
V at 8 h. 14', the diſtance of the comet from the ſtar in the 
eye of Taurus, called Aldebaran, was found 19* 38', and 8 h. 
20 ; its diſtance from Capella was found 229 32. March zoth, 
9 h. 35' at night, the comet, ſeen without a teleſcope, appear- 
ed no bigger than a ſtar of the fourth magnitude ; thro a tele- 
ſcope, it exceeded thoſe of the firſt ; yet it was very obſcure, 
and in what manner ſoever it was viewed, no tail could be 
obſerved ; it had paſſed a degree and a half beneath the Lucida 
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the middle, between the comet and the ſmall ſtar of the leg of 
Per ſeus, marked en by Bayerus, which then was not ſeen with 
out a teleſcope; a ſtraight line drawn from one of theſe ſtars 
to the other, did almoſt touch the ſouthern limb of the comet, 
which being transferred on the map of the fixt ſtars, fell on 
282 45' of Taurus, in N. Lat. of 99 56'. At 9 h. 45', the 
weſtern limb of the comet touched a ſtraight line, drawn thro' 
this leſs bright ſtar of Per/eus's ſouth foot, and thro” the moſt 
northerly of the head of Taurus; only he was already got 
ſomewhat nearer to the latter. March 31ſt, 8 h. in the even 
ing, the comet was in a direct line with the Lucida in the 
foot of Perſeus, and with the moſt northerly in the head of 
Taurus, but it was at more than twice the diſtance from the 
firſt, than from the other; and being transferred on the m 
of the fixt ſtars, was found at 15 from Gemini, in latitude 80 
49': During all the time of the obſervation that night, which 
was till 10 o'clock, it continued in this ſtraight line, which 
was almoſt paralle] to the horizon, notwithſtanding its own 
particular motion ſhould raiſe him a little above it, as the 
parallax, on the contrary, ſhould ſink the comet beneath it in 
approaching the horizon. April 1ſt, it was found to have 


paſſed 45 beyond the moſt northerly ſtar of the head of Taurus, 


to have touched it with its ſouthern limb, and to be diſtant 
15 43” from the ſtar neareſt the ſouthermoſt, which is equal- 
ly bright, yet not marked by Bayerus ; this place being trans- 
ferred upon the map of the fixt ſtars, it was found at 19 300 of 
Gemini in N. Lat. of 7* 44'. April 2d, 8 h. in the evening, 
it was 22 4 diſtant from the moſt northerly ſtar of Taurus, and 
12 from the ſtar of the ear, marked g by Bayerus, and by 
Dh called ſequentis lateris Borea; two lines drawn from the 
moſt northerly ſtar of Taurus, one to the comet, the other to 
the ſtar wanting in Bayerus made a right angle, and the diſtance 
of the comet, from this angle, was double the diſtance between 
theſe two ſtars; this place, transferred upon the map of the 
fixt ſtars, fell on 22 487 of Gemini in N. Lat. of 6* 40'. April 
za, ꝙ h. the comet had paſſed over the upper ſtar of the ear of 
; aurus, making with this ſtar the baſis of an iſoſceles triangle, 
en whoſe top was the inferior ſtar of the ear; the two fides of 
this triangle, were two and a half times bigger than the baſis 
fo that the comet was at 49 from Gemini in N. Lat. of 59 38'. 
pril 5th, 8 h. in the evening, the comet had paſſed the nor- 
ern ar of Taurus, and was equally diſtant from the * 
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fir of the north ear, and from that on the front of Taurus; it 
was alſo as far diſtant from the inferior ſtar of the ear of 
Taurus, as this ſtar is from the firſt weſtward, by Tycho called 
hferior præcedentis lateris guadrilateri; and a ſtraight line, 
drawn thro' the comet and the upper ftar of the ear, made 
umoſt a right angle with another line, drawn from the comet 
to the inferior of the two ſtars above the eye of Taurus; and 
transferring this place to the map of the fixt ſtars, the comet 
was found at 69 187 of Gemini in N. Lat. of 39 41/; it was fo 
confuſed this night, that with a telefcope of 17 foot, the head 
could not be exactly diſtinguiſhed from the chevelure ; the 
whole appeared a little bigger than Jupiter's diſk, ſeen thro” 
the ſame teleſcope. April 6th, 8 h. in the evening, a ſtraight 
tne drawn from the comet to the ſtar in the front of Taurus, 
made a-right angle, with another ſtraight line drawn from the 
fame ſtar, to the inferior of the two ſtars above the eye ; and 
the diſtance of this latter ſtar from that of the front of Taurus, 
was twice the diſtance of the fame ſtar of the front from the 
comet; and transferring this place upon the map of the fixt 
ſars, the comet was found at 79 25/ of Gemini in N. Lat. of 
2 45/. Atgh. 6, a ſtar ſufficiently clear was ſeen on the 
ide of the comet, at the diſtance of a little more than the 
comet's diameter, and at the ſame altitude. April 7th, 9 h. 
in the evening, the comet was equally diſtant from the inferior 

far of the north ear of Taurus, and from the ſuperior of the 
root of the northern horn; it was alfo as far diſtant from this 

latter flar, as this ſtar is from that of the front; and transfer- 

ring this place to the map of the fixt ſtars, it fell on 89 30" of 
Gemmi in N. Lat. of 19 56. 

All the obſerved places of the comet, fell into a line that. 
liffered little from an arch of a great circle, cutting the eclip- 

tc in 109 4.5! of Gemini, and conſequently having its greateſt 

latitude in 10d 45/ of Piſces, which is between 39 and 40 to 

the north ;, the ſame circle did cut the equator at 101 of the 

rernal ſection eaſtward, and its greateſt declination from the 

equator to the north was 38 4: Having choſen two of the firſt 

obſervations, and taken a mean between the firſt obſervations 

of the mathematicians of Ia Fliche, it was found, that this 

comet was in its Perigeum March 12th, at 8 o'clock in the 

morning ; that in that time, which was that of its greateſt 

apparent celerity, it made about 2* 32/ a- day in the great circle 
of its apparent motion, and ,$$$x of its Perigæum diſtance in the 
Ute of its equal motion ; that it way in its greateſt W 
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the 11th and 12th of March, and that then it paſſed thro' the 
inferior meridian about 2 o'clock after midnight. If the Peri- 
gæum of the comet be rightly determined, and the hypotheſi 
of the equality of its motion be juſt for that time, and if it did 
not begin to appear till it was ſufficiently near the earth, it has 
been viſible ſince the middle of February, when it was as far 
diſtant from its Perigaum, by approaching to the earth, as it 
is at preſent by receeding from it ; it muſt then have been at the 
extremity of the ſouthern wing of the Swan, and arrived at the 
ſouthern foot of Pegaſus on the 23d of February, of the ſame 


| bigneſs that it was ſeen to be of March 28th; it mult have 


arrived at the ſtars of the northern arm of Andromeda, March 
.gth, at thoſe of her girdle the 12th, when it was in its Peri- 
gæum, and greateſt declination ; to her ſouthern leg March 
15th, between her ſouthern leg and the triangle March 18th, 
very near as the comet was obſerved at ia Flche, and undet 
the head of Meduſa, March 25, ; the enſuing days it muſt have 
arrived at the places marked in the firſt obſervations z but in 


the laſt, it has been ſwifter than this hypotheſis will bear; to 


repreſent theſe latter obſervations, the line of the motion ſhould 
have been made curve, as was done for the end of the apparent 
motion of the comet of 1665, with this difference, that wheres 
that line was convex in regard of the earth, becauſe the motion 
was retrograde, this was to be made concave towards the 
earth, becauſe the motion of the comet was direct: It is worth 
obſerving, that this comet kept its courſe almoſt like that af 
1665, and another of 1577, obſerved by Tycho ; for they have 
paſſed thro* almoſt the fame conſtellations, tho* this be more 
inclined northward, and cut the ecliptic at 5 or 6“ more for- 
ward than that of 1665; ſo that it ſeems, that in this place of 
the heavens, there is, as it were, a zodiac for comets. _ 


A Catadioptrical Teleſcope ; by M. Caſſegrain. Phil. Tranl. 
| Ne 83. p. 4056. * 
M Caſſegrain has communicated a teleſcope of his dun 
invention, almoſt like Mr. Newton's, its deſcription 8 
as follows; ABCD Plate X. Fig. 7. is a ſtrong tube, in 
whoſe bottom is a great concave Speculum CD, perforated in 
the middle E; F is a convex Speculum, ſo diſpoſed, as to id 
convexity, that it reflocts the ſpecies, which it receives from 
the great Speculum, towards the hole E, where is an eye· glaſs, 
for one to look thro* 3 the advantage of this inſtrument, above 


Mr. Newton's, is, 1; That the mouth or aperture ABS 2 
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tube may be of what bigneſs you pleaſe; and conſequently you 
may have many more rays fall upon the concave Speculum. 
2. The reflexion of the rays will be very natural, ſince made 
upon the axis itſelf, and conſequently more vivid. 3. The 
viſion will be ſo much the more pleaſing, in that you will not 
be incommoded by the great light, the bottom C D hiding the 
whole face; beſides that you will have leſs difficulty in diſco- 
rering the object, than in that of Mr. Newton's. 

Mr. Newton conſidering this inftrument, found theſe diſad- 
rantages in it, viz. That more light will be loſt in the metal 
by reflexion from the little convex Speculum, than from the 
oval plane ; for it is an obvious obſervation, that light is moſt 
copiouſly refteted from any ſubſtance, when its incidence is 
moſt oblique. 2. The convex Speculum will not reflect the 
nys ſo truly as the oval plane, unleſs it be of an hyperbolical 
fgure z which is incomparably more difficult to form than a 
pane ; and if truly formed, yet it would only reflect thoſe 
nys, which reſpect the axis. 3. The errors of the ſaid con- 
rex will be much augmented by the too great diſtance, thro* 
which the rays reflected from it, muſt paſs before their arrival 
at the eye-glaſs ; for which reaſon he found it convenient to 
make the tube no wider than is neceſſary, that the eye-glaſs 
may be placed as near to the oval plane, as is poſſible, without 
obſtructing any uſeful light in its paſſage to the object · metal. 
4 The errors of the object- metal will be more augmented by 
teflexion from the convex than from the plane, becauſe of the 
inclination or deflexion of the convex on all ſides from the 
points, on which every ray ought to be incident. $5. For theſe 
reaſons an extraordinary exactneſs is requiſite in the figure of 
the little convex, whereas he found by experience, that it is 
much more difficult to communicate an exact figure to ſuch 
{mall pieces of metal, than to ſuch as are greater. 6. Becauſe 
the errors at the perimeter of the concave object - metal, cauſed 
by the ſphericity of its figure, are much augmented by the 
convex, it will not with diſtinctneſs bear ſo large an aperture, 
& in the other conſtruction. 7. Becauſe the little convex con- 
duces very much to the magnifying virtue of the inſtrument, 
Which the oval plane does not ; it will magnify much more in 
proportion to the ſphere, on which the great concave is ground, 
than in the other deſign ; and ſo magnifying objects, much 
More than it ought to do in proportion to its aperture, it muſt 
repreſent them very obſcure and dark; and not only ſo, but 
allo confuſed by reaſon'vf its being overcharged; nor is there 
N Vox. I 2 2 | 4X any 
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any convenient remedy for this ; for if the little convex be mate 
of a larger ſphere, that will caufe a greater inconveniency, by 
intercepting too many of the beſt rays ; or, if the charge of the 
eye-glaſs be made ſo much ſhallower, as is neceſſary, the angle 
of viſion will thereby become ſo little, that it will be very diffi- 
cult and troubleſome to find an object, and of that object, 
when found, only a very ſmall part will be ſeen at once : From 
whence it is plain, that the three advantages M. Caſſegrain 
propoſes to himſelf, are rather diſadvantages ; for according to 
his deſign, the aperture of the inſtrument will be but ſmall, 
the object dark and confuſed, and alſo difficult to be found; 
nor does he ſee why the reflexion is more upon the ſame axis, 
and ſo more natural in one caſe than in the other; ſince the 
axis itſelf is reflected towards the eye by the oval plane, and 
the eye may be defended from external light, as well at the 
fide as at the bottom of the tube. Mr. Gregory in his Optica 
promota, printed 1663, had deſcribed an inſtrument like that 
of M. Caſſegrain's, and - cauſed one of 6 foot to be made by 
Mr. Reive, probably according to the deſign deſcribed in his 
book, yet without any ſucceſs, tho* made by a ſkilful artiſt, 


Some Experiments propoſed in Relation ta Mr. Newton's The- 
ory of Light. Phil. Tranſ. N* 83. p. 4059. 


1. TO contract the ſun-beams without the hole of the win- 
dow, and to place the priſm between the focus of the 

Jens and the hole. , 
2. To cover over both ends of the priſm with paper, at ſeve- 
ral diſtances from the middle ; or with moveable rings, -to ſee 
how that will vary or divide the length of the figure, inſiſted 


upon in the ſaid theory. 
3. To move the priſm ſo, as the end may turn about, the th 


middle being ſteady. 6. 

4. To move the priſm by ſhoving it, till firſt the one fide, the 
then the middle, and then the other ſide paſs over the hole, ref 
obſerving the ſame paralleliſm. OE ſud 

As to the firſt experiment Mr. Newton: obſerved, that the BY |, 
ſolar image falling on a paper placed at the focus of the lens, WM in; 
was by the interpoſed priſm drawn out in length proportiona- Wl ny, 
bly to the priſm's refraQion or diſtance from that focus; and WM diſc 
what was chiefly obſervable here, was that the ſtraight- edges WI i; 
of the oblong image were diſtincter than they would have been ore 
without the lens : And confidering, that' the rays coming from Wit 
the planet Venus, are much leſs inclined to each other, rar 


>. / 
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thoſe which come from the oppoſite parts of the ſun's diſk, he 
once tried an experiment or two with her light ; and to make 
it ſufficiently ſtrong, he found it neceſſary to collect it firſt by 
2 broad lens; and then interpoſing a priſm between the lens 
ind its focus, at ſuch a diſtance that all the light might paſs 
thro* the priſm, he found the focus, which before appeared 
le a lucid point, to be drawn out into a long fplendid line by 
the priſm's refraction. | 

As to the ſecond experiment, he occafionally obſerved, that 
by covering both ends of the priſm with paper at ſeveral diſ- 
tances from the middle, the breadth of the ſolar image would 
be increaſed or diminiſhed as much, as is the aperture of the 
priſm, without any variation of the length ; or, if the aper- 
ture be augmented on all ſides, the image on all ſides would 
be ſo much, and no more augmented. 

As to the third experiment, if one priſm alone be turned 
about, the coloured image will only be tranſlated from place to 
place, deſcribing a circle or ſome other conic ſection on the 
wall on which it is projected, without ſuffering any alteration 
in its ſhape, unleſs ſuch as may ariſe from the obliquity of the 
wall, or caſual change of the priſm's obliquity to the ſun's rays. 

As to the fourth experiment, light paſſing thro? parts of the 
priſm of different thickneſſes, ſtill exhibited the ſame phæ- 


nomena. 


Stone cut out from under the Tongue; by Dr, Liſter, Phil. 
Tranſ. N* 83. p. 4062. 


FT HE patient, from whom this ſtone was cut, had about 

eight years before been taken with 4 great cold in a 
winter voyage, after which he felt a Nodus or hard lump in 
the place whence: the ſtone was cut out; and ever afterwards, 
when he took cold, he felt great pain in that part, but after 
the cold was over, that part was no more painful than the 
reſt of his mouth; in the 97th and 8th year, it often cauſed 
ſudden ſwellings in all the glands about the mouth and throat 
upon the firſt draught of beer at meals, which would fall again 
na little time; at laſt it cauſed ſudden vertigo's, which conti- 
wed from ſpring to Augn/?, when the part ſwelled ſuddenly, and 
diſcharged purulent matter at the aperture of the Dudtus Mar- 
tmanus, which. ſuddenly ſtopped by cold, and ſwelled with a 
great inflammation, it alſo threatned ſuffocation, accompanied 
vith incredible pain when he ventured to ſwallow, even beer or 
ay liquid thing; and thus he continued for five days, in which 

5 2 2 2 time 
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time he had ſo great a flux of ſpittle, as if he had taken ſome 
mercurial medicine: The firſt day the Saliua ran thin and 
tranſparent, almoſt like water, and without any bubbles ; the 
ſecond day it ran frothy, and it taſted ſalt, which yet he 
thought rather hot than really ſalt, becauſe then the inflamma : 
tion was at the height; the third day it was exceeding ropy, 
and a ſmall pin-hole broke directly over the place of the ſtone, 
and diſcharged purulent matter, as formerly ; the fourth day, 
the Saliva ran inſipid, ſenſibly cold in the mouth, and a little 
frothy ; the fifth day, which was the day of the inciſion, it ran 
as on the fourth, leaving an extream clammineſs on the teeth, 
inſomuch that they often ſtuck together, as if glued. 

Upon the inciſion, which proved not wide enough, the mem. 
branes or bags, wherein the ſtone lay, came firſt away ; the 
ſtone itſelf was ſo hard as to endure the Forceps in drawing it 
out: it. was covered over with a graſſy green matter, which 
ſoon dried, and left the ſtone of a whitiſh colour; it was light 
in proportion to its bulk, weighing about ſeven grains, and 
much of the ſhape of an ordinary horſe-bean ; there were viſi- 
ble impreſſions on it of ſome capillary veſſels, it was rough 
and ſand-like, altho* the ſubſtance was tophaceous : This tu- 


mour was in reality, only one of thoſe tumours called Athe- © 


roma, and therefore the ſtone may be called Lapis Atbero- 
matis. 


Of Hair - worms; by Dr. Lifter. Phil. Tranſ. No 83. 
| Pp. 4064. 

I* has been credibly reported, that horſe - hairs thrown into 
L water will be animated, but from unqueſtionable obſerva- 
tions it appears, that ſuch things as are vulgarly thought ani- 
mated hairs, are real inſets, bred within the bodies of other 
animals, as {chneumons in caterpillars : Aldrovandus has col» 
lected many particulars of this animal, and he thinks it to have 
been unknown to the ancients ; it is called by the moderns Seta 
aguatica, or Vermis Setarius, either from the lender figure of 
its body, or becauſe it is thought to be generated of a horſe- 
hair putrifying in water ; others again have imagined, that they 
ſprung from the weeds hanging down from the banks into ponds 
er and others from locuſts and graſhoppers. bs 

r. Lifter obſerved, upon throwing up the ground of his 
garden, a certain coal black beetle of a middle ſize, and flat 
ſhape, and which he obſerved elſewhere common enough 3 


upon diſſecting them, he found in their belliss hair-worms, in 


ſome 


ſo 


oo = . £ © f*5- - 2 


_— = 


©> 


r ee Q 53. © 


3 4A w 


6 ww Oo 


w no IP * e » 2 * 


rr 


* 
* 


ROYAL SQFIETY, 361 


{ome three, in others only one, which upon inciſion crawled 
ſorth of themſelves ; putting them into water, they lived many 
lays in it, and ſeemed to endeavour to eſcape, by lifting up 
heir heads out of the water, and faſtening them to the ſides of 
he veſſel, and very plainly drawing the reſt of their body for- 
yards ; he is of opinion, that they cannot be ſaid to be An- 
jh/bena, that is, with a head at each extremity, and going 
both ways, for the head is plainly diſtinguiſhable from the 
ail, by a notable blackneſs ; the three he took gut of the body 
da beetle, were all of a dark hair colour with whitiſh bellies, 
bmewhat thicker than horſe-briftles ; but he took out of the 
jody of another beetle one much thicker, of a lighter colour 
al meaſuring juſt five inches and a half in length, whereas all 
the reſt did not exceed 3 à inches. 


Perſons ſuppoſed to be Aung by Tarantula's ; by Dr. Tho. Core 
nelio. Phil. Tranf, Ne 83. p. 4066, | 

* the country of Otranto, where Tarantula's are very nu- 

merous, a certain perſon, fancying himſelf ſtung by a Ta- 
rntula, ſhewed a ſmall ſpeck in his neck, about which, in - 
Itle time, ſome pimples broke out full of a ſerous humour, 
and in a few hours after, he was very much afflicted with vio» 
lent ſymptoms, as ſyncope's, great agitations, giddineſs of the 
bead, and vomiting, but without any inclination to dance, r 
dere of having any muſical inſtruments ; he died in a miſera- 
le condition in two days: All thoſe who fancy themſely 
litten by Tarantula's, are generally young wanton girls, called 
V the Ralian writers Dolci di Sale, who by ſome particular 
ndiſpoſition falling into this melancholly madneſs, perſwade 
bemſelves, according to the vulgar prejudice, to have bee 
tung by a Tarantula: There is a terrible diſorder often ob- 
krved in Calabria, and called Caccis maligno, it ariſes on the 
face of the body, in the form of a ſmall ſpeck, as big as a 
upin ; it cauſes ſome pain, and if it does not grow ſoon fode 
na little time it infallibly kills; it is commonly thought, 
tus diſorder only affects thoſe that have eaten the fleſh of ani 
nals that die of themſelves; which opinion, might from expe- 
nence be ſhewn to be falſe: And thus it is very common, that 
lich ſtrange effects, whoſe true cauſe is unknown, are aſcribed 
© ſuch cauſes as are grounded gn ſome vulgar prejudice. 


Of 
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Ne 83. p. 4067. 

F. VE miles from Padua are the waters called Aponenfia, 
from Aponum a town famous in antiquity, and frequently 
mentioned by Z:vy: The waters are actually very hot, and 
ſinking, and yield a great deal of very fine ſalt, which the 
natives ordinarily uſe, and it is gathered in this manner; the 
natives, after ſun-ſet, ſtir pieces of wood in the water, and 
preſently the ſalt ſticks to them, and comes off in ſmall flakes, 
exceeding white and very ſalt, this ſalt never loſes its favour ; 
with this water the inhabitants waſh their walls white, which 
it does in a manner far exceeding lime; theſe walls retain their 
faltneſs only a few days, and afterwards become inſipid, tho 
they ſweat forth a white excreſcence in thin and light flakes, 
like nitre, for many years after; but the ſalt collected from the 
ſtones, gravel and earth, thro' which the rivulets that fall from 
5 thoſe baths, do run, is entirely inſipid, tho' it differ in no- 
. thing as to form or colour from that which is gathered with 
* wooden ſticks. 


4. Inland Sea near Dantzick, yielding mn Summer a poiſonous 
- ( Subſtance; by Mr, Kirby. Phil. Tranſ. N“ 83. p. 4009. 


F NE AR a ſmall village, called Tuckham, 2 + German 

4 miles from Dantzic#, is an ſnland Sta, made by the 
meeting of three rivulets, ſome ſprings from the adjoining hil- 
locks, and the deſcending rain and ſnow-water, of about 3 a Ger- 
man mile long and + broad ; The ſoil round about ſeems to be 
ſand mixt with clay; its ſhore is generally ſandy, as is alſo the 
bottom; its depth where deepeſt, four fathom, and generally 
in other places one or one and a half; it is ſtored with whole- 
| ſome and delicate fiſh, as pearch, roach, eels, c. and famed 
7 for a ſmall fiſh, much eſteemed there, and reſembling 2a 
* pearch, only not fo party- coloured, having a larger head, pro- 
WW portionable to its body, called the Cole-pearch ; the water 1 
i ſweet and wholeſome, only in the three ſummer months, 'v!z. 
5 » July and Auguſt, it turns, during the dry weather, 

Ar the middle, with a hairy effloreſcence; which green 
a ſtance, forced violently a-ſhore by the wind, and ſwallowed 
* with the water by any cattle, dog or poultry, eauſes certain 
and ſudden death ; yet horſes are obſerved to be unhurt by it, 


and the water that runs from it in the ſtreams is wholeſome. 
Anima 


* 
— 


Of the Baths at Aponum; by Mr. Dodington. Phil. Trait 
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timadverſions on Mr. Newton's Theory of Light; | by the 
R. F. Ten, Gaſton. Pardies. Phil. Tranſ. NS 84. p. 4087. 
Tranſlated from the Latin. = 


fla, T ſeems a thing extraordinary that light, according to the 
ity The author, ſhould conſiſt of almoſt an infinite number 
and frays, which have a natural diſpoſition of exhibiting and re- 
the uning their own proper colours, and are fitted in a certain. 
the e peculiar manner to be refracted, ſome in a greater and 
nd BY chers in a leſs degree; and that theſe rays, which, while pro- 


nicuouſly blended together in open day-light, are undiſtin- 
niſhable, and exhibit a white colour, ſhould notwithſtanding. 
ch BY n refraction have rays of one colour ſeparated from thoſe of 


cir i | others, and thus ſeparated, appear in their proper and na- 


* tre colours; and that ſuch bodies ſhould appear of a certain. 
* dlour, for inſtance, red, which are fit to reflect or tranſmit 
s of that colour only. 6 1 
This extraordinary hypotheſis, which overturns the whole 
f his of dioptricks and renders uſeleſs the practice hitherto, 


known, is entirely founded on the experiment of the priſm, in 
which rays entring into a darkened room thro* a hole in the 
window, and then falling on a wall, or received on a paper, 
dd not form a round figure, as he expected according toftthe 
received rules of refraction, but appeared extended into an 
along form; whence he concluded, that this oblong figure 
xs owing to the different refrangibility of the rays of light. 

But according to F.Pardies the figure of the rays ſhould be 
oblong and not round, even by the commonly received laws of 
doptricks; for ſince rays proceeding from oppoſite parts of the 
ſoar diſk are variouſly inclined to the priſm in their paſſage, 
they ſhould likewiſe be variouſly refracted; as when the incli- 
ntion of ſome rays is at leaſt 30 greater than that of others, 
their refraction muſt alſo be proportionably greater: There- 
fore oppoſite rays emerging from the ſecond ſurface of the 
iim become more diverging, than if they had proceeded 
fithout any, or at leaſt with an equable refraction: The re- 
action of the rays happens only towards thoſe parts, which 
muy be ſuppoſed to be in planes perpendicular to the axis of 
the priſm, for there is no inequality of refraction towards 
tioſe parts, which are ſuppoſed to be in planes parallel to 
the axis, as may be eaſily demonſtrated, for the two ſurfaces 
fa priſm may be conſidered as parallel, with reſpect to the 
nehnation of the axis, ſince they are both parallel to it, and a 
a refraction 
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refraction thro? two parallel plane ſurfaces is held for none, 
becauſe, by as much as a ray is refracted one way by the fict f 
ſurface, by fo much is it refracted by the ſecond the contrary | 


way; therefore ſince the rays of the ſun tranſmitted from 2 


hole thro? a priſm are not refracted on the ſides, they proceed | 


as if no prifi at all ſtood in their way, he means, if we regard 
only the lateral divarication, but when the ſame rays on the ſu- 
perior and inferior parts, are ſome more, or ſome leſs refracted 


as being inequally inclined, their divergency muſt be greater, and 


conſequently the rays muſt be extended into an oblong figure: 
And if a proper calculation were made, he doubts not, but az 
the lateral rays were found of a breadth: that ſubtended an 


arch of 31", which anſwers to the ſun's diameter, ſo likewiſe 


the length of the image which ſubtended 2 49/ would correſ- 
pond with the ſame diameter after the unequal refractions; 
and ſuppbſirig a priſm A B C Fig 8. Plate X. whoſe angle A is 
602, anda ray DE making with the perpendicular EH an 
angle of 300, after emerging in the line FG, it forms with 
the perpendicular FI an angle of 76% 22“; but ſuppoſing ano- 
ther ray 4 E which forms with the perpendiculer E H an angle 
of 29% 300, after emerſion thro? the line /g it conſtitutes with 
the perpendicular Fi, an angle of 78 45“; whence the two rays 
DE, and & E ſuppoſed to proceed from oppoſite parts of the ſolat 
diſk, and to form an angle of 300, the ſame rays after emerſion 
in the lines Fg, /g diverge in ſuch a manner as to conſtitute 
an angle of 20 27; and if two other rays were aſſumed ap- 
proaching nearer the perpendicular EH, as ſuppoſe one of 
chem form an angle of 29% 30“, and the other 299, theſe rays 
after emerſion would diverge ſtill more and conſtitute a greater 
angle, even ſometimẽs exceeding one of 386; and beſides, this 
diſtance between the refracted rays is further encreaſed, ariſing 
from this, that the two rays DE, dE meeting in E, degin 
immediately to diverge andi fall on two diſtant points of the ſe- 
cond ſurface, /. in Fand F: Wherefore, in order to render the 
calculation juſt, it is not ſufficient to ſubduct the diameter of 
the hole from the length of the image, for ſuppoſing the hole 
E indiviſible, yet a great hole would, as it were, be formed it 


e ſecond ſurface of the priſm, viz. Ff. 7. 54 bes 
What the author calls the Experimentum Crucis ſeems like 
Wiſe to agree with the commonly received laws of refraction, 
for, as Was juſt now ſhewi, the rays of the ſun, which ap- 
proachirig and 8 form an angle of 30% do afterwarch. 
coming out behind an indivifible hole, derge into an 9 of 

* | or 35 
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30 ; wherefore it is not to be wondered at, if theſe 


3 


it e ang ſcverally on a ſecond priſm, and having a very ſmall hole 
nit, be unequally refracted, ſeeing their inclination is une- 
2 HY al ; nor does it alter the caſe, that theſe rays are raiſed or 
ed bpreſſed by. the converſion of the firſt priſm, while the ſecond 
rd ma ins immoveable, which yet cannot be done in all caſes, a 

— tat the firſt continuing immoveable, the ſecond be moved, thee 


i may ſucceſſively receive the coloured rays of the whole 
mage, and tranſmit them thro' its proper hole; for in either 
ale it is neceſſary that the extreme rays, as the red and violet 
fil on the ſecond priſm under an unequal angle, and confe- 
an neatly their refraction be unequal, and that of the violet be 


ile BY be greater. 

1 Since then there is an evident cauſe of that oblong figure of the 
fr nys, and ſuch a one as ariſes from the very nature of refraction, 
"WW it ſeems needleſs to have recourſe to another hypotheſis, of 
mit of that different refrangibility of rays. | 

th His notion of colours flows extremely well from his foregoing 
* hpotheſis, yet it is not without its difficulties, for when he 
* kys, that the ſeveral rays being promiſcuouſly blended together, 


feld no colour but rather appear white, this does not feem 
conformable to the ſeveral phznomena ; for certainly the ſame 
wriations that are ſeen in the mixture of divers bodies of diffe- 
rent colours, are alſo obſerved in the mixture of different rays 
of different colours; and he himſelf has well obſerved, that aa 
green colour ariſes from a yellow and blue body, ſo likewiſe 
zgreen colour is produced from a yellow and blue ray; where= 
fore if the ſeveral, rays of the ſeveral colours ſhould be blended 
together, according to that hypotheſis it is neceſſary that 
that colour ſhould appear, which in reality diſcovers itſelf 
won mixing together the ſeveral ſorts of painters colours, as 
ted, yellow, blue, purple, c. which produce not a white but 
u obſcure ſated colour, and conſequently ordinary light would 
__ of the like colour, as being an aggregate of all ſorts of 
colours. | 

Nothing can be more ingenious than his ſolution of 
Dr. Hook's experiment, in which are two different liquors, the 
one red, the other blue, and each a- part tranſparent, yet lien 
Mixed together they become opake, which the illuſtrious au- 
tor thus explains, that one liquor is diſpoſed to tranſmit red 
nys only, the other yellow only, whence both being mixed 
Vn they will tranſmit none: But it ſhould ferm that the 
Vor. I. Aa a | like 
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between HI and mn will be alſo of 300, providing the rays F 
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like opacity ſhould ariſe from the mixture-of any other liquors 
of different colours, which yet is far from being true, 
The preceeding Animadverſions anſwered by Mr. Newton. 

Phil. Tranſ. Ne 84. p. 4091. Tranſlated from the Latin. 


TG. Pardies is of opinion that the length of the ſolar image 

produced by the refraction of the priſm requires no other 
cauſe, to account for it than the different incidence of the rays 
from oppoſite parts of the ſun's diſk, and that conſequently 
the length of the image does not prove a different retrangibi- 
lity of the different rays ; and to confirm this, he produces a 
Caſe, in which from a different incidence of 30“ the difference 
of refraction may. be 2? 2% or ſomething greater, as Mr. New: 
tons experiment requires. But the Rev. Father is under a 
miſtake, for he has made the refractions from the different 
parts of the priſm to be as unequal as poſſible, whereas the au- 
thor in his experiments and calculations upon them uſed equal 
refractions. Suppoſe ABC Fig. t. Pl. XI. a ſection of a priſm 
perpendicular to its axis, FL and K G two rays croſſing each 
other in x the middle of the hole, and falling on that priſm 
at G and L, and let them be refracted into G H and Lm and 
again into HI and mx; and fince Mr. Newton ſuppoſed the 
refractions in the ſide A C to be nearly equal to the refractions 
in the fide BC; if AC and BC be equal, the inclination 0 
the rays GH and L to the baſe of the priſm will be ſimilar, 
and conſequently the angle C Ln = the angle C H G, and the 
angle CML = the angle CGH ; wherefore the refractions in 
G and m will be likewiſe equal, as alſo in L and H; and 
ther efore the angle K G A = the angle n m B, and the angle 
FLA= the angle B HI, and conſequently the inclination of 
the refracted rays HI and mn will be the ſame with that 0 
the incident rays F L and K G : Let theretore the angle F x K 
of 30' be equal to the ſun's diameter, the angle comprehended 


and K G be equally refrangible ; but by trial that angle ws 

found about 2 49/ conſtituted by the ray H I exhibiting the 
extreme violet colour, and by the ray » mz, yielding a blue; 
and conſequently theſe rays were differently refrangible, 0 
the refractions were neceſſarily produced according to the une 
qual ratio of the fines of incidence and refraftion, _ + 
The Rev. Father further adds, that to make a juſt calculs 
von it is not ſufficient to ſubſtract the diameter of the bf 
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ſrom the length of the image on the paper, ſince, if we Tape 


poſe the hole to be indiviſible, yet there would be formed as 


it were a broad hole in the poſterior ſurface of the priſm : Not- 
withſtanding this, Mr. Newton thinks that the refractions of rays 


crofling each other both in the anterior and poſterior ſurfaces 


of the priſm may be juſtly calculated from his principles; but 
if the caſe were otherwiſe, the breadth of the hole in the po- 
ſterior ſurface would not cauſe a miſtake of two ſeconds, and 
in practice ſuch niceties may be overlooked. Gare 
And what the Rev. Father contends, is not inconfiſtent with 
the Experimentum Crucis, viz, that the unequal refractions 
of rays endued with different colours were produced by une- 


qual incidences ; for tranſmitting rays thro* two very ſmall 


immoveable holes and at a diſtance from each other, the inci- 
dences, as Mr. Newton made the experiment, were entirely 
equal, and yet the refractions were manifeſtly unequal. 

It is objected to the theory of colours, that powders mixt 
of divers colours exhibit an obſcure and duſky colour and not a 
white one; according to Mr, Newton, white, black and all 
the intermediate duſky colours, which may be compounded of 
mixtures of white and black, do not differ as to their ſpecies, 
but as to their quantity of light; and ſeeing in the mixing of 
painters colours, each corpuſcle reflects only on its own proper 
colour, and conſequently the greateſt part of the incident light 
is ſuppreſſed and retained ; the reflected light will become 
obſcure, and as it were mixed with darkneſs, ſo that it will 
exhibit a duſky colour and not an intenſe whiteneſs, 

Again it is objected, that an opacity ſhould equally ariſe 
from a mixture of any liquors of different colours in the fame 
veſſel, as from the ſame liquors contained in different veſſels, 
which he ſays is falſe ; but there is no conſequence in this, as 
Mr. Newton obſerves, for many liquors act mutually on each 
other, and acquire a new texture of parts, - whence they may 
become opake, diaphanous, or of various colours, in no man- 
ner owing to the colours of the compound; and on that ac- 
count ſuch experiments are not ſo very proper to draw conclu- 
ſions from them; and let it be obſerved that liquors of ſated 
and intenſe colours are requiſite in this experiment, which 
tranſmit very few rays but thoſe of their own colours, ſuch as 
rarely oecur, as will be ſeen by illuminating liquors with the 
different colours of the priſm in a darkened room , for few will 
be found appearing diaphanous enough in their own proper 
colours, and opake in thoſe of other bodies; beſides it is proper 
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that the colours uſed be oppoſite, ſuch as he takes red and blue 
to be, yellow, and violet, or green, and that purple which comes 
near to ſcarlet ; and poſſibly ſome of theſe liquors mixed toge- 
ther, whole tinging parts do not coaleſce, will hecome more 
opake ; but the experiment is plainer in liquors a-part, which, 
as well as the phænomena of the Iris, the tincture of Lignum 
Nephriticum and other natural bodies, was advanced to illu- 
ſtrate not prove this doctrine. 17 | 

He takes in a friendly part F. Pardzes's liberty in calling his 
theory an hypotheſis, ſeeing he was not acquainted with it : 
But the author's deſign was quite different, for it ſeems to 
contain nothing other than certain properties of light, which 
once diſcovered may be eaſily proyed, and which if he did not 
take to be true, he would rather have them rejected as vain 
a ſpeculation than acknowledged even as an hypo- 
theſis. ; | 


Of 4 Stone found in the Bladder of a Dog, and another 
faſtened to the Back-bone of a Horſe, Phil. Tranſ. N' 84. 


499. | | 
T H E dog was a ſpaniel, two palms and a half high, and an 
excellent ſetter for quails, he would burſt, rather than 
make urine or dung in the place he was kept ; by reaſon of his 
aptneſs to bite, he was cut at five years old, and two years after 
that he began to make urine with much difficulty: but as ſoon 
as he was let looſe, he would run preſently into the garden 
and fall to eating of pellitory of the wall, and fig-leaves 
which Mattbiolus and others obſerve to provoke urine. an 
cleanſe the reins : This diſorder continued upon him for five 
years together, ſometimes with that violence, that his maſter 
had him ſyringed and anointed with oil of ſcorpions, together 
with other remedies to relieve the poor creature ; at length he 
died at 12 years old, and there was found in his bladder, upon 
opening him, a ftone weighing an ounce, of an irregular 
figure, and white, yet here and there ſome reddiſh ſpecks; 
and in the bottom of the bladder was found a great deal of 
ſmall white gravel, and in the mouth of the Urethra à ſtone 
as big as a great pine-xernel, white and tender; the reſt of the 
body was, all ſwelled, _ | Ong 
- The. other ſtone, that was faſtened to the back-bone of 3 
Spanyh gelding, about 13 or 14 years old, was extraordinary 
big, and weighed four pounds, was of a roundiſh figure, -4 
httle flatted, its longeſt diameter being five inches, af 5 
| 1 | e 
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ſhorteſt four, it was of an olive colour, but a little inclining ta 
a brown, with red ſpecks, reſembling coagulated blood, and 
radiated circularly with black and white veins and waves; but 
the reſt of it ſo delicately poliſhed, that it reflected the images 
of the objects about it; it was wrapped up in à membrane 
full of fat, and faſtened at both ends to the back-bong, over 
againſt the kidneys ; tho' the horſe,;had been dead 12 hours 
and quite cold before he was opened, yet the ſtone was fti 
very warm, and retained a conſiderable heat far fix hours af- 
ter it was taken out. 5 | 


The genuine Method of Examining the Theory of Light and 
Colours ; by Mr: Newton, Phil. Tranſ. Nd 85. p. 5004. 
II cannot be thought effectual for determining truth, to ex- 

amine the ſeveral ways, by which phænomena may be ex- 
plained, unleſs where there can be a perfect enumeration of 
all thoſe ways: The proper method, for inquiring into the 
properties of things; is, to deduce them from experiments; 
and the truth of this theory of light and colours was made out, 
not by inferring it was thus, becauſe not otherwiſe ; that is, not 
by deducing it only from a computation of contrary ſuppoſt- 
tions, but by deriving it from experiments concluding poſi- 
tively and directly: The method therefore of examining it, is 
to conſider, whether the experiments do prove thoſe parts of 
the theory, to which they are applied; or to proſecute other 
experiments which the theory may ſuggeſt for its examination; 
and this ſhould be done in a due method, the laws of refrac- 
tion being firſt thoroughly enquired into, before the nature of 
colours be taken into conſideration 3; and it may not be amiſs. 
to proceed according to the following queries : | | 
1. Whether rays, that are alike incident on the ſame. medi- 
um, have unequal. refration; and how great the inequalities 
of their refractions at any incidence? 1186 
2. What is the Jaw. according to which each ray is more or 
leſs refracted; whether the ſame ray be ever refracted accord- 
ing to the ſame ratio of the ſines of incidence and refraction 3 
and different rays, according to different ratio's, or the refrac- 
tion of each ray be greater or leſs without any certain rule g 
that is, whether each ray have a certain degree of refrangibility, 
according to which it is refracted, or if refracted without that 
regularity ? 5 | 
3. Whether rays endued with particular degrees of refran- 
gibility, when by any means ſeparated, have * co- 
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lours conſtantly belonging to them, viz. the leaſt refrangible, 
ſcarlet ; the moſt refrangible, deep violet; the middle; ſea- 
reen; and others, other colours? aud on the contrary'; * 

4. Whether the colour of any ſort of rays a-part may be 
changed by refraction ? BLRE „ade een 

5. Whether colours by coaleſcing do really change onc ano- 
ther to produce a new colour, or produce it by mixing only? 

6. Whether a due mixture of rays, endued with all variety of 
colours, produces light perfectly like that of the ſun, having 
all the ſame properties and exhibiting the ſame phænomena. 

7. Whether the component colours of each mixture be 
really changed, or be only ſeparated, when various colours are 
again produced from that mixture by refraction ? 8 
8. Whether there be any other colours produced by refrac- 
tion than ſuch as ought to reſult from the colours belonging to 
the differently refrangible rays, by their being ſeparated or 
mixed by that refraction? 

To determine by experiments theſe and ſuch like queries, 
which comprehend the theory, ſeems the moſt proper and di- 
rect way to a concluſion; and therefore it were to be wiſhed, 
that all objections were laid aſide, taken from hypotheſis, or 
any other heads, than theſe two, vis. of ſhewing the inſuffici- 
ency of experiments to determine theſe queries, or prove any 
other parts of the theory, by aſſigning the defects in the con- 
cluſion drawn from them; or of producing other experiments 
directly contradictory to them; for if the experiments, which 
are uſed, be defective, it cannot be difficult to ſhew the de- 
fects; but if valid, then by proving the theory they muſt ren- 
der all objections invalid. BEL | 


A Communication between the Ductus Thoracicus.and the inferur 
Vena Cava; by MH. Pecquet, with remarks by Dr. Needham, 
Phil. Tranſ. N' 85. p. 5007. | ' 

HE diſcovery of the Ductus Thoracicus by M. Pecquet 

1 did not ſeem ſufficient to clear up all the difficulties re- 
Jating to ſanguification: It might be ſaid among other things, 
that there appears no reaſon why nature ſhould carry the 
blood into the ſubclavian veins, and thence make it deſcend 
by the trunk of the Vena Cava (a) unleſs it be to prevent the 
chyle from entring all at once, and entirely pure, into the 
heart, and that the mixture which is made of the chyle with 
the blood might diſpoſe it by a kind of fermentatibn the 
more eaſily to receive the character of the blood in the heart 
ant 
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and that this might be more conveniently done, the Ductus 
Thoracicus is inſerted into that trunk of the Vena Cava which 
aſcends to the heart, becauſe this way is ſhorter and equally 
favourable to this commixture. It might alſo be objected, 
that ſuppoſing this commixture were of importance, the 
Dufus Thoracicus ſhould communicate with the inferior 
trunk of the Jena Cava, as well as with the ſuperior ; to 
the end, that one half of the chyle being mixed with the 
blood that comes from above, and the other half with the 
blood that comes from below, (b) it might the more eafily 
be altered by this commixture; this objection ſeemed the 
more rational, becauſe it being very likely that the blood, 
which returns from the parts, in which it has received ſome 
impreflion in penetrating their pores, communicates to the 
chyle theſe ſame diſpoſitions ; there was reaſon to deſire, that the 
blood which re-aſcends, might in ſome degree impreſs the 
peculiar character of the inferior parts, as that which comes 
from the upper parts impreſſes the character of theſe parts: 
(c) Add to this, that the blood which re- aſcends to the heart, 
muſt be more perfect than that which deſcends, becauſe it 
comes from being purified in the liver, ſpleen, and kidneys ; fo 
that it is capable to impart (d) good impreſſions to the chyle: 
e) Laſtly it might be ſaid, that, ſuppoſing it be neceſſary, 
that not only a portion of the chyle paſs thro? the heart, but 
alſo, that all the chyle be conveyed thither, to be converted 
into blood, the ſmall orifices with which the Ductus Thoracicus 
opens into the ſubclavian veins, ſeem not to be large enough 
for that purpoſe (/): And the obſervations made on the Ductus 
Thoracicus in the body of a woman, did ſhew, that theſe diſſi- 
culties were well grounded ; for, it has been found by ſeveral 
experiments made about this matter, that there aſcends at leaſt 
as much chyle thro? the trunk beneath the heart, as deſcends 
thro* that which is above it: The Ductus Thoracicus has been 
found to communicate not only with the left emulgent vein, 
but alſo with the two lumbary veins, which are inſerted into 
the trunk of the inferior Vena Cava, for upon injeCting milk 
C) into the emulgent thro' the left lumbary vein, it was 
obſerved to come away thro' the other era” þ This expe- 
riment having been ſeveral times repeated without being able 
to ſee the track, which was formerly obſerved under the Pleu- 
7a; (vid. Ne 25. p. 461.) a more eaſy and certain method of 
diſcovering this branch, than the uſual diſſection of the veſſet, 
was attempted ; (5) which yas to inject into the trunk 8 
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Ductus Thoracicus a compoſition that might run into it hot, 


and upon cooling become ſolid enough, that the channels might 


be more eaſily traced ; and this deſign ſucceeded in part, for 
the compoſition filled the whole Ductus Thoracicus, and ab- 
cended into the ſubclavian, but nothing paſſed into the chan. 
nel that makes the communication ſought for, tho? the ambient 
parts were warmed by ſeveral injections of milk, that the com- 
Poſition might not harden before it penetrated into all the 
channels; it was alſo attempted to inje ct the ſame compoſition 
thro* tle lumbary that iſſues out of the trunk, if its valves 
would permit it, but neither milk nor wind could enter: (i) By 
this injection, the figure and ſtructure of the Duchas Thoraci- 
cus were diſtinctly ſeen, for it was found that the Ductus did 
aſcend into the right fide of the heart, retaining ſtill the ſame 
ſize, which was no more than of an inch, that afterwards it 
was enlarged to & of an inch in diameter, that in this enlarge- 
ment its tunicle on the right ſide of the Vertebræ was 
pierced with four ſmall holes, at the diſtance of 2 of 
an inch from each other, and all diſpoſed in a line ; and into 
theſe holes the compoſition, could not penetrate ; - that the 
Ductus, after reſuming its firſt ſize, had two appendices 
faſhioned like ſacks; that there was a third appendix beneath 
the dilatation ;. that the firſt and higheſt appendix was of the 
form and bigneſs of a ſmall pea; that the third, which was 
beneath the dilatation, was like the ſecond, that they had a 
freight orifice ; and that the laſt was full of thick chyle, ſo 


that the compoſition could not enter as it- had done into the 


ger. | | 
On all this Dr. Needham makes the following remarks, vix. 
(a) that the reaſon for inſerting the trunk of the Ductus Mo- 
racicus into one place alone, is as good as any afterwards 
iven to prove the contrary ; for proofs of this nature are at 
bet, but looſe conjectures, the matter admitting of no other 
demonſtration than what is ocular. | 
() Till the lower inſertion be ſhewn, we muſt believe that 
nature thought the ſingle commixture of blood and chy le ſuffi 
cient ; and if there be any thing in the notion of impreſisg 


Characters, it is more attributable to the lympha, ſee note d. 


(e) That the blood which re-aſcends to the heart, is pure 


than what deſcends from the head, Cc. is a notion that Wil 
not eaſily be granted, neither can it be made out by experi- 
ment; for upon comparing the blood of the jugular vein with 


that of the crural in a dog; there was no obſervable alten. 
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the ſecretions. made by the kidneys. and liver, if they prove 
any thing, prove the aſcending blood to be thicker than the 
deſcending, having loſt in thoſe places much of its Serum and 
lixivial ſalts, which are the great inſtruments of attenuation z 
but withal it is to be conſidered, that the blood, which aſcends 
from the heart to the head, loſes much of its excrementitious 
parts in the ſalival glands, noſtrils, and throat; there is alſo a 
reat ſecretion made in the brain, which, whether it be of the 
pureſt and beſt ſpirits of the blood, ſo as to leave it depaupe- 
rated, or only of a nutritious Serum, ſuch as is made in all the 
ſolid parts, is hard to determine; only this may be ſaid with 
certainty, that the lymph does wholly exonerate itſelf into the 
ſubclavian and jugular veins, near the place where the chyle 
is diſcharged, by which the chyle is diluted, and its mixture 
with the blood facilitated ; which very phænomenon is a greater 
argument to prove, that the chyle does entirely enter by that 
paſſage, than any that can be produced on the other ſide ; for 
we obſerve all the lymph, not only of the liver and inteſtines, 
but alſo of the inferiour parts, to pour itſelf into the Recepta- 
culum Chyli, and not into any of the inferior veins; and 
the Lymphatics of the head, neck, and arms, meet with the 
chyle at the place of its entrance, ſo the ſame might have been 
done by the inferior Lymphatics had they any chyle to meet 
with there, the principal uſe of the Lympha ſeeming to be, to 
ſerve the uſes of the chyle and its mixture with the blood. 

(4) What impreſſions are made on the blood by the liver, 
ſpleen, kidneys, &c. is uncertain, but if there be any ſuch 
thing, the liver and kidneys do ſo readily diſcharge themſelves 
into the Jena Cava, that the impreſſions, be they what they 
will, are quickly conveyed to the heart, without any great di- 
minution of them : And whereas, the author makes mention 
of characters impreſſed from parts; theſe, if there are any ſuch, 
may more juſtly be ſuppoſed to be conveyed in the Lympha, 
which ſeems to be the reſult of a curious elaboration in thoſe 
parts, | 
(e) What is ſufficient, and inſufficient, muſt be judged of 
by nature, and not by us; yet if we conſider the time ſpent in 


carrying the chyle up into the blood, it is eaſy to believe, that 


a much greater quantity of liquor may be diſcharged by tha 
Ductus, than is uſually pretended to. 
(/) What theſe experiments are, Dr. Needham would be glad 
to know: But the experiment in N* 25. was only a Zuſus Nature 
found out by M. Pecquet only, Nm neither he nor any one 
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elſe haye obſerved it fince ; whereas the lacteals, and the ways of 
ordering them, are ſo well known, that if any ſuch thing were, 
it could not long be undiſcovered. 

(gz) An injection into the lumbary vein, only proves the 
inoſculation of the two lumbary veins with each other; which 
is acknowledged to be ſo in all the capillary veſſels of the ſame 
kind, viz. that veins communicate with veins, and arteries 
with arteries ; but the queſtion here is, whether there be a 
paſſage from the Receptaculum Chyli to the lumbary vein, or 
to any other vein beſides the ſubclavian. 

(+) The injeQting a liquor, which is apt to coagulate, into 
the Ductus Phracicus, is needleſs and unprofitable in this 
inquiry, when there is both a more eaſy and demonſtrative 
way; which is to open a dog at a convenient interval of time 
after feeding, and then tie a ligature on the Ductus Thoracicus 
near the ſubclavian, and the Receptaculum will continue full 
48 hours or longer; ſo that if there were any ſuch Ductus, it 
would in a quarter of the time empty the whole receptacle; 
whereas, upon a ligature the contrary is found, viz. that all 
the lacteals are fully diſtended, which is a demonſtration, that 
they have no other way of evacuation than by the Ductus 
Thoracicus. 

(i) Dr. Needham approves of the other uſe of the coagula- 
ting injection, thoꝰ the ſame may be done by a ligature : How- 
ever, the event of M. Pecquet's experiment makes againſt the 
opinion of a new Ductus, and not for it. 


Some further Objeftions againſt the Theory of Light and 
Colours; by F. Pardies. Phil. Tranſ. Ne 85. p. 5012. 
Tranſlated from the Latin. a 

F Pardies is of opinion, that the length of the image may 
be otherwiſe accounted for, than by the different refrang!- 

bility of the rays ; for according to that hypotheſis, which Gr:- 

maldi explains at large, and in which light is ſuppoſed to 
be a certain ſubſtance very rapidly moved, the rays may be 
ſomewhat diffuſed after their paſſage and decuſſation in the 
hole: Alſo in that other hypotheſis, in which light is made to 
move forwards by certain undulations of a ſubtile matter, 

Dr. Hook explains it, colours may be accounted for by a certain 

diffuſion and expanſion of theſe undulations, made on the fides 

of the rays beyond the hole, by the influence and continuation 
of the ſubtile matter ; ſo that theſe apparent colours are ſolely 


the effect of that communication of motion, which is diffuſes 
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laterally by the direct undulations : As, if the rays entring by 


the hole @ Plate XI. Fig. 2. ſhould proceed towards b, the 


undulations ſhould indeed terminate directly, in regard of 
their direct and natural motion, at the right line ab, yet not- 
withſtanding, on account of the continuity of the matter, there 
is ſome communication of the motion towards the ſides cc, 
where it becomes tremulous and undulatory ; and if colours 
be ſuppoſed to conſiſt in that lateral undulation, all their phæ- 
nomena may be explained thus; as alſo the reaſon aſſigned, 
why the breadth of the colours muſt be expanded beyond the 
divergency of the rays themſelves, = ' 18517 

As to the Experimentum Crucis, F. Pardies does not in the 
leaſt doubt, but that the inclination of the incident rays was 
equal, fince the author expreſly affirms it; but he inſiſts, that 
that could not be gathered from the account given of it; ac- 
cording to which there are two ſmall aud very diſtant holes, 
as alſo a priſm near the firſt hole in the window, thro? which 
the coloured rays eſcape, and fall on the other diſtant hole; 
and it is added, the firſt priſm was turned round its axis, to 
make all the rays fall ſucceſſively on the ſecond hole; now the 
inclination of the rays, which fall on the, ſecond hole, muſt 
neceſſarily be changed in this caſe ; and F. Pardies hinted, that. 


it would be the ſame thing, whether the. ſecqnd hole were 


raiſed or depreſſed, for the rays to fall ſucceſſively upon it, 
while the firſt priſm was immoveable, or whether, the ſecond, 


hole being immoveable, the firſt priſm were turned round, 


that ſo the ſame image might change its ſite, and all its parts 


ſucceſſively fall on the ſecond hole; but doubtleſs the ſagacioug 


Newton uſed other precautions. | RY | 
F. Pardies declares himſelf ſatisfied with the ſolutions to his 


objections about colours; and adds, that his calling his theory 
an bypotheſis was entirely without deſign, as taking up with 


the firſt appellation that occurred to him; wherefore he begs 
that it may not be thought to he done out of any diſreſpect, 


The Anſwer to the foregoing Objections; by Mr. Newton. 


Phil, Tranſ. N? 85. p. 5014. Tranſlated from the Latin. 


0 NE is at a loſs to determine, whether, in theſe obſerva- 
tions of the Rev. F. Pardies, there appear more of huma- 
nity and candour, in allowing Anfwers their due weight, or of 
penetration and genius, in ſtarting Object ions; at leaſt, it is cer- 
tain, that theſe are very N N qualifications in the reſearch 
of truth. But to proceed, F 0 ne aſſerts, that the logth 
2: 2954436 B 2 0 
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of the coloured image may be accounted for, without havin 

recourſe to the different refrangibility of the rays of light ; a 
ſuppoſe, by the hypotheſis of F. Grimaldi, viz. by a diffuſion 
of light, which 1s ſuppoſed to be a certain ſubſtance put into 
very rapid motion, or according to Dr. Hook, by a diffuſion and 
expanſion of an undulatory motion ; which, 'being produced in 
the Ather by lucid bodies, is propagated every way; and to 
theſe may be added Des Cartes's hypotheſis, in which a ſimilar 
diffuſion of Conatus, or preſſion of the globules may be ima- 
gined, after the ſame manner as in accounting for the tails of 
comets ; and the ſame diffuſion or expanſion may be deviſed 
according to any other hypotheſis, in which light is ſuppoſed to 
be a power, action, quality, or certain ſubſtance emitted from 


all the parts of luminous bodies. 
"In anſwer to this Mr. Newton obſerves, that his doctrine of 


refraction and colours, conſiſted only in certain properties of 


light, without regarding any hypotheſes, by which theſe pro- 
perties might be explained; for the ſureſt and belt method of 
philoſophizing ſeems to be, firſt, to enquire diligently into the 
properties of things, and to eſtabliſh theſe properties by experi- 
ments; and in the next place, to proceed more ſlowly to hypo- 
theſes for their explication ; for hypotheſes ſhould be ſubſer- 
vient in explaining, and not in determining the properties of 
things, except ſo far as they may furniſh experiments ; for if 
the poſſibility of hypotheſes is to be the ftandard of the truth 
and reality of things, all certainty muſt in that caſe be baniſhed 


from the world, fince an infinite-number of hypotheſes may be 


deviſed, which ſhall ſeem to ſupply new difficulties ; where- 
fore it was here thought neceſſary to entirely lay them aſide, as 

foreign to the purpoſe, that the force of the obje&ion ſhould 
be abftradtedly « conſidered, and that the anſwer might be more 


full and general. 


* Therefore by light, Mr. Newton underſtands, any being or 
power of a being (whether we ſuppoſe it a ſubſtance, or any 


power, action, or quality thereof ) which, proceeding directly 
from a Jucid body, is apt to excite viſion ; and by the rays of 
light, its leaſt, or indefinitely ſmall parts, which are indepen- 


dent of each other, ſuch as are thoſe rays, emitted by lucid: 


bodies, either at once or ſucceſſively in right lines; for as well 
the collateral as the ſucceſſive parts of light are indepen» 


dent, fince ſome of the parts may be intercepted without the 
others, and be ſeparately reflected or refracted towards differ 


rent quarters; this being 3 „ the Whole force . of the 
objection 
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objection lies in this, that colours may be lengthened out by 
ſome certain diffuſion of light beyond the hole, which diffuſion 
does not ariſe from the unequal refraction of the different rays, 
or independent parts of light. | | | 

But that the length of the image ariſes ſolely from the diffe- 
rent refrangibility of the rays was already proved, and to con- 
frm the whole, the Experimentum Crucis: was added, which. 
is now explained by a ſcheme, wiz. let B C Fig z. Pl. XI. be the 
anterior board, and cloſe before it, let the priſm A be fixed, let 
DE be the other board, at the diſtance, ſuppoſe of 12 foot, and 
coſe behind it the other priſm F; and let holes be made in the 
boards at x and y in ſuch a manner, that ſome of the light re- 
rated by the anterior priſm may paſs thro; both holes to the 
ſecond priſm, and be there refracted a ſecond time; now let 
the anterior priſm be turned round its axis with a reciprocal, 
motion, and the colours falling on the poſterior board DE will 
be raiſed and depreſſed. by turns, and thus the ſeveral colours 
may be at pleaſure made to paſs ſucceſſively thro? the hole to 
the poſterior priſm, while all the other colours fall on the 
board; and rays of different colours will be obſerved to be dif- 
ſerently refracted in the  poſtecior priſm, as will appear from 
their falling on different parts of the wall or obſtacle G H at 
the diſtance of ſome feet from it; ſuppoſe, the violet rays re- 
ated to H, the red to G, and the intermediate rays to inter- 
nediate parts; and yet on account of, the determinate poſition 
«f the holes, the incidence of the rays of each colour throꝰ both 
muſt be fimilar, and thus it appears by meaſuring, that rays of 
lfferent colours have different laws of reftactions: But F. Par- 
«es's doubt ſeems to ariſe from his placing the firſt priſm A 
hind the board B C, and thus turning it round its axis, it is 
probable that the inclination of the rays intercepted between 
tne holes was changed on account of the intermediate refrac- 
uon; but by the deſcription, the firſt board ſhould be placed be- 
lind the priſm, that the rays might lie in a ſtrait line be- 
tween the holes, as appears from the words, I took two boards, 
od placed one of them cloſe behind the priſm at the window, 
ad ſo much was hinted in doing the experiment. It may be 
Wſerved over and above, that in this experiment the coloured 
lght is much leſs diffuſed and leſs divergent by the refraction 
the ſecond priſm, than when it is white, ſo that the image 
$ moſt circular at G or H, eſpecially if the priſms be paral- 
ich and their angles in a contrary polition, as in the figure; 


elides, if the diameter of the hole be equal to the * 
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of the colours, the coloured light will not be diffuſed lengthy 
wiſe, but the image formed by any colour at G or H will be 
entirely circular, ſuppoſing the holes to be circular, and the 
refraction of the poſterior priſm not to exceed that of the ante- 
Fior, as alſo, the rays to be nearly perpendicular to the obſta- 
cle; which proves, that the diffuſion, treated of above, does 
not ariſe ſrom the influence or continuity of the undulating mats 
ter, or matter put into a ſwift motion, or any ſuch like cauſes, 
but from a certain law of refraction for each ſpecies of rays ; 
why the image is in one caſe circular, and in others a little 
oblong, and how the diffuſion of light lengthwiſe may in any 
eaſe be diminiſhed at pleaſure, is left to the determination of 
geometricians, and to experience. '' . . VY 
After that the properties of light ſhall by theſe and the like 
experiments have been ſufficiently made out, by conſidering its 
rays either as collateral or ſucceſſive parts, which are found to 
be diſtinct from their independance on each other; from theſe 
properties, a judgment is to be formed of the ſeveral different 
bypotheſes, and ſuch as are inconſiſtent therewith to be reject- 
ed; but it is a very eaſy thing to fit hypotheſes to the preſent 
doctrine, for if any one would ſet up as an advocate for the 
Carteſian hypotheſis, he need only fay, that the globules are 
unequa], or that ſome preſſions of the globules are ſtronger 
than others, whence they become variouſly refrangible, and apt 
to excite” the ſenſation of different colours; and thus again, 
according to Dr. Hoo#'s. hypotheſis, ſome undulations of the 
iber are larger or thicker than others, Cc. But this ſeems to 
be the abfolutely neceſſary law and condition in all hypotheſes, 
vz. that natural bodies be fuppoſed to conſiſt of innumerable 
corpuſcles connected together, and that from the different cor- 
puſcles of ſhining bodies, or the different parts of the ſame 
corpuſcle (as they happen to differ in motion, figure, magni- 
tude, or other qualities) unequal preſſions, motions, or moved 
corpuſcles be on all ſides trajected through the AÆther, of 


vhoſe confaſed mixture light may be ſuppoſed to conſiſt; and 


nothing can be harfher in theſe different hypotheſes than the 
contrary fappoſition : As to that aperture/or dilatation'of the 
light, which F. Pardies ſuppoſes to reſemble a hole, in the 
poſterior ſurface of the priſm, it is ſufficient that the error 
ariſing thente be very inconfiderable,” if any at all; but if the 
calculation be made preciſely according to obſervations, the er- 
ror will yaniſh; for ſubducting the diameter of the hole from the 


length'of the image, that length will remain, which the 5 
| 8 woul 
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would have, providing the hole before the priſm were indiviſi- 
ble, notwithſtanding the dilatation of the light in the poſterior. 
ſurface of the priſm, as is eaſily ſhewn : Again all the reſt is 
determined from that given length of the image, and its diſ- 
tance from the indiviſible hole, as alſo from the poſition and 
fgure of the priſm ; and beſides from the inclination of the in- 
cident rays, and from the angle, which the refracted rays 
tending to the middle of the image conſtitute with thoſe that 
are incident from the ſun's centre: And the ſame data that de- 
termine the refractions and poſitions of the rays are ſufficient; 
for an accurate calculation of theſe refractions; yet the thing 
ſcems not to be of ſo great importance as to be much regarded. 

That the Rev. Father ſhould give this doctrine the appella- 
tion of hypotheſis, Mr. Newton is perſuaded was owing to 
nothing more than his uſing the firſt term that occurred to him 
it being the cuſtom to denominate all philoſophical ſpeculations, 
hypotheſes ; and he declares that the reaſon of his excepting 
againſt it was to prevent the prevailing of a term, that might 
be of prejudice to all true philoſophers. A 

F. Pardies, upon this anſwer, declared himſelf ſatisfied with 
the ſolutions to his objections, that his ſcruple as to the Eæpe- 
rimentum Crucis was entirely removed, and that he now.plainly 
underſtood that experiment by the figure. 4 


The Cauſe of the Suſpenſion of Mercury at an unuſual Height ; 
by AH. Huygens. Pra. Tranſ. No 86, p. 5027. 


* E experiment is briefly this; that a tube filled with 

mercury in the Torricellian way, and before inverſion 
perfectly purged of air, does, when inverted, remain top- 
full, even to the height of 75 inches: M. Huygens, to render 
a probable cauſe of this ſtrange effect, conceives, that, beſides 
the preſſure of the air, which keeps the mercury ſuſpended at 
adout the height of 27 inches, there is beſides another preſ- 
lure, ſtronger than that, of a ſubtiler matter than air, which 
ally penetrates glaſs, water, quickſilver, and other bodies, 
which are impenetrable to air; and this preſſure being ſuper- 
added to that of the air, is capable of ſuſtaining the 75 inches 
of mercury, and poſſibly more, as long as it only exerts its 
force againſt the lower ſurface, or againſt that of the mercury, 
in which the open end of the tube ſtands ; but as ſoon as it can 
exert itſelf alſo on the other ſide, which happens when upon 
friking againſt the tube, or admitting into it a ſmall bubble of 


ar, you give way to this matter to begin to act, its —.— 
comes 
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of the colours, the coloured light will not be diffuſed length 
wiſe, but the image formed by any colour at G or H will be 
entirely circular, ſuppoſing the holes to be circular, and the 
retraction of the poſterior priſm not to exceed that of the ante- 
Fior, as alſo, the rays to be nearly perpendicular to the obſta- 
cle; which proves, that the diffuſion, treated of above, does 
not ariſe from the influence or continuity of the undulating mat» 
ter, or matter put into a ſwift motion, or any ſuch like cauſes, 
but from a certain law of refraction for each ſpecies of rays ; 
why the image is in one caſe circular, and in others a little 
oblong, and how the diffuſion of light lengthwiſe may in any 
caſe be diminiſhed at pleaſure, is left to 'the determination of 
geometricians, and to experience. ' 13 $7 VO 
After that the properties of light ſhall by theſe and the like 
experiments have been ſufficiently made out, by conſidering its 
rays either as collateral or ſucceſſive parts, which are found to 
be diſtin from their independance on each other; from theſe 
properties, a judgment is to be formed of the ſeveral different 
bypotheſes, and ſuch as are inconſiſtent therewith to be reject- 
ed; but it is a very eaſy thing to fit hypotheſes to the preſent 
doctrine, for if any one would ſet up as an advocate for the 
Cartefian hypotheſis, he need only fay, that the globules are 
unequal, or that ſome preſſions of the globules are ſtronger 
than others, whence they become variouſly refrangible, and apt 
to excite” the ſenſation of different colours; and: thus again, 
according to Dr. HooF's. hypotheſis, ſome undulations of the 
tber are larger or thicker than others, Cc. But this ſeems to 
be the abfolutely neceſſary law and condition in all hypotheſes, 
via. that natural bodies be ſuppoſed to conſiſt of innumerable I ! 
corpuſcles connected together, and that from the different cor- f 
puſcles of ſhining bodies, or the different parts of the ſame 
corpuſcle (as they happen to differ in motion, figure, magni- t 
tude, or other qualities) unequal preſſions, motions, or moved 
corpuſcles be on all ſides trajected through the Æther, of f 
' whoſe confaſed mixture light may be ſuppoſed to conſiſt; and WW © 
nothing can be harfher in theſe different hypotheſes than the 
contrary ſuppoſition: As to that aperture{or dilatation of the 
light, which F. Pardies ſuppoſes to reſemble 'a hole, in the 
poſterior ſurface of the priſm, it is ſufficient that the error 
ariſing thente be very inconfiderable;7 if any at all; but if the 
calculation be made preciſely according to obſervations, the er- 
ror will vaniſh, for ſubducting the diameter of the hole from the 
length of the image, that length will remain, which the wo 
| * Woul 
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would have, providing the hole before the priſm were indiviſi- 
ble, notwithſtanding the dilatation of the light in the poſterior 
ſurface of the priſm, as is eaſily ſhewn : Again all the reſt is 
determined from that given length of the image, and its diſ- 
tance from the indiviſible hole, as alſo from the poſition and 
foure of the priſm ; and beſides from the inclination of the in- 
cident rays, and from the angle, which the refracted rays 
4 tending to the middle of the image conſtitute with thoſe that 
5 are incident from the ſun's centre: And the ſame data that de- 
by termine the refractions and poſitions of the rays are ſufficient; 
: for an accurate calculation of theſe refractions; yet the thing 
x/ ſcems not to be of ſo great importance as to be much regarded. 

| That the Rev. Father ſhould give this doctrine the appella- 
tion of hypotheſis, Mr. Newton is perſuaded was owing to 


# nothing more than his uſing the firſt term that occurred to him 
0 it being the cuſtom to denominate all philoſophical ſpeculations, 
le hypotheſes ; and he declares that the reaſon of his excepting 
* avainſt it was to prevent the prevailing of a term, that might 


7 de of prejudice to all true philoſophers. = 
i F. Pardies, upon this anſwer, declared himſelf ſatisfied with 
the ſolutions to his objections, that his ſcruple as to the Eæpe- 

rimentum Crucis was entirely removed, and that he now plainly 
underſtood that experiment by the figure. 


q The Cauſe of the Suſpenſion 0 Mercury at an unuſual Height ; 
k by M. Huygens. Pra. Tranſ. Ne 86. p. 5027. 


0 * E experiment is briefly this; that a tube filled with 
mercury in the Torricellian way, and before inverſion 

e perfectly purged of air, does, when inverted, remain top- 
full, even to the height of 75 inches: M. Huygens, to render 
a probable cauſe of this ſtrange effect, conceives, that, beſides 
the preſſure of the air, which keeps the mercury ſuſpended at 
adout the height of 27 inches, there is beſides another preſ- 
lure, ſtronger than that, of a ſubtiler matter than air, which 
eaſily penetrates glaſs, water, quickſilver, and other bodies, 
which are impenetrable to air; and this preſſure being ſuper- 
added to that of the air, is capable of ſuſtaining the 75 inches 
of mercury, and poſſibly more, as long as it only exerts its 
force againſt the lower ſurface, or againſt that of the mercury, 
in which the open end of the tube ſtands ; but as ſoon as it can 
exert itſelf alſo on the other ſide, which happens when upon 
triking againft the tube, or admitting into it a ſmall bubble of 
ar, you give way to this matter to begin to act, its —— 
| comes 
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becomes equal on both ſides, ſo that there is only the preſ- 
ſure of the air, which ſuſtains the mercury at the ordinary 
height of 27 inches: If you aſk, why the quickſilver in the 
tube does not feel the preſſure of this matter, even whilſt that 
veſſel is yet full, ſince M. Huygens ſuppoſes, that it pierces 
without difficulty as well the glaſs as the mercury, Cc. and 
why the particles of this matter do not join together and begin 
the preſſure, in regard they paſs freely thro* the whole extent 
of the mercury, and that the glaſs does not hinder their commu- 
nication with thoſe that are without? To remove this difficul- 
ty, which according to M. Huygens himſelf is very great, he 
anſwers, that tho* the parts of the ſubtile matter, do find a 
paſſage between the parts of the glaſs, quickſilver, c. yet not 
ſufficiently large for many to 525 together, nor to move there 
with that force requiſite to ſeparate the parts of the quickſil- 
ver, that have ſome connection together; and this ſame con- 
nection, according to him, is the cauſe, that tho? on the fide of 
the inner ſurface of the glaſs, which touches the ſuſpended 
mercury, many of its parts be prefſed by the particles of this 
matter ; yet there being alſo a great number of them that feel 
no preſſure, by reaſon of the parts of the glaſs, behind which 
they are placed, they ſuſtain each other, and remain all ſuſ- 
pended, becauſe the preſſure on the ſurface of the quickſilver 
contiguous to the glaſs is much leſs than on that below, which 
is all expoſed to the action of that matter which produces this 
ſecond preſſure, | | PD.” 

The ingenious author of this ſolution owns, that it does not 
fo fully ſatisfy him, as not to leave ſome ſcruple behind; but 
then he adds, that that hinders not his being well aſſured of 
that new preſſure, which he ſuppoſes beſides that of the air, 
on account as well of the experiment already alledged, as of 
two others to this effect. CY 
- Firſt, when two plates of metal or marble, whoſe ſurfaces 
are perfectly plane, are laid on each other, they ſtick fo cloſe 
together, that the uppermoſt being raiſed, the undermoſt is 
raiſed too; and the cauſe of this is juſtly aſcribed, to * 
ſure of the air againſt their two external ſurfaces: Upon tak- 


ing two plates, each of them an inch ſquare, and of that ſub- 
ſtance, of which anciently looking glaſſes were made, and be- 
ing laid on each other, the uppermoſt does not only ſuſtain the 
other, but ſometimes alſo three pounds of lead faſtened to it, and 
thus remain joined as long as you pleaſe ; upon ſuſpending 
them thus in a receiver, and exhauſting the air to that * 
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that there remained not ſufficient to ſuſtain by its preſſure an 
inch of water, yet the plates were not disjointed, he adds, he 
made the ſame experiment by putting ſpirit of wine between 
the two plates, and he found that in the exhanſted receiver, 
they ſuſtained (without being disjoined ) the ſame weight, they 
did when it was full of air; and this, he thinks, ſhews clearly 
enough, that there remains ſtill in the receiver a preſſure great 
enough, after that of the air is removed. | 

The ſecond experiment is to this purpoſe, that whereas the 
running of water in a ſyphon of unequal legs ariſes from the 
weight of the atmoſphere, which preſſing on the water of the 
veſſel makes it riſe in the ſyphon, while it deſcends by its own 
weight on the other ſide ; M. Huygens found a. means to make 
the water of the ſyphon run, after the receiver was exhauſted, 
which accordingly it did, as in the external air ; the ſhorteſt of 
the legs of the ſyphon was eight inches long, and its aperture, 
two lines. 

And this he takes for a further confirmation of his ſuppoſi · 
tion of a preſſure in this matter more ſubtile than air; to 
which he adds, that if the degree of the force of this preſſure 
de enquired into, viz. by purſuing the experiment with tubes 
full of mercury, and longer than thoſe employed by Mr. Boyle, 
it will perhaps be found, that this force is great enough to 
cauſe the union of the parts of glaſs ang other bodies, which 
hold too well together, not to be conjoined but by their conti- 
guity and reſt, as Des Cartes would have it. | | 


The Structure of the Lungs; by Mr. J. Templer. Phil. 
Tranſ. NY 86. p. 5031. | 


HE lungs appear to conſiſt of a number of veſicles com- 
plicated with blood-veſſels; for upon blowing into the 
Aſpera Arteria of fowls, the continuation of many veſicles 
was obſerved, to be extended from the Bronchie thro” the A- 
demen to the Anus, which ſeems to be the cauſe of the conſtant 
motion of the Anus in fowls, the air having ingreſs and egreſs 
there, and that alſo to be the reafon why the Anus's of fowls in 
malignant diſtempers are applied to draw infection out of the 
body; and this ſtructure of the lungs ſeemed to be confirmed 
by blowing into the Aſpera Arteria of quadrupeds, after cut- 
ting off part of the exterior membrane of one lobe of the lungs ; 
for they were found to riſe with unequal protuberances, not 
unlike bladders ; but the following experiment hath very much 
ſhaken that conjecture; for making a ligature about a dog's 
Ccc neck, 
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neck, and opening both the jugular veins with a pretty large 
orifice, he was let bleed to death ; immediately upon opening 
the Thorax, and tying the Vena Cava, with all the paſſages 
from the left ventricle of the heart, or its auricle, the lungs 
with the heart and Aſpera Arteria were entirely cut out; and 
having fitted a ſyphon to the Aſpera Arteria, and faſtening it 
with a ſtrong binding of packthread, the lungs were blown up, 
and fitting a cork to the end of the ſyphon, they were hung in a 
chimney to dry; in a quarter of an hour they ſubſided about 
a ſixth part, but continuing to blow them up as they ſubſided, 
they would not next morning ſubſide a fourth part in three 
hours ; and making a proportionable allowance for the drying 
of the whole ſubſtance of the lungs, there was no conſiderable 
ſubſiding obſerved in two days more; but upon blowing in at 
the ſyphon, the air was eafily perceived to pats thro' the exter- 
nal membranes, both on the convex and concave ſides, to- 
werds the extremity of the circumference of the lobes, but 
moſt plentifully on the concave fide: Upon carefully cutting 
off one of the !obs, the internal ſtructure appeared like 2 
Cane or di g when cut tranſverſely ; and upon blowing in 
at th ſypuon, the air ſeemed to come out equally at all the 
gores; and putting ſpittle on ſeveral parts and blowing a-freſh, 
a number of bubbles were ſeen; making a deep tranſverſe in- 
aiſion into that lobe, or blowing in at the ſyphon, the air came 
out ſo freely at the larger ramifications of the Bronchiæ; that 
the lobe could not be ſwelled with a ſtrong blaſt; but upon 
ſtopping with the fingers the larger paſſages of the Broncbiæ, it 
would, upon a freſh blaſt, riſe conſiderably with unequal pro- 
tuberances, where the inciſion was made, not without ſome 
ſuſpicion of latent veſicles ; after this, tying the lobe above the 
inciſion, and taking off part of the external membrane of ano- 
ther lobe, after firſt tying up all the reſt of the lobes, water 
was poured into the ſyphon, and it was ſtrongly blown into, ui 
hopes to have the water come forth in ſtreams at all the pores; 
but that did not ſucceed to ſatisfaction, it coming out in an ir- 
regular bedewing of the external ſurface, without any ebull- 
tion, unleſs at the larger ramifications of the Bronchiæ; then 
ty ing up, this ſecond lobe, and untying a third, and pouring in 
an ounce of the oil of turpentine, and giving a ſmall blaſt at 
the ſyphon and corking it up, two hours after the ſmall mem- 
brane of that lobe was taken off, and upon a gentle blaſt at 
the ſyphon, there was an ebullition of an infinite number ot 
little bubbles: Upon cutting the lobes in pieces with varie 

| > 3 irre- 
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regular inciſions, there was eaſily obſerved the ſeveral rami- 
fications of the aerial and blood-veſlels, with their continua- 
tion to the circumference of the lobes, and a proportionable 
diminution as they were at a greater diſtance from their origi- 
nal: Shall it hence be concluded, that the ſtructure of the lungs 
is a complication of innumerable ramifications of the Bronchiæ 
and blood - veſſels; and that the ſeeming veſicles were occaſi- 
oned only by the violence of the blaſt and the dryneſs of the 


extreme and ſmalleſt paſſages of the aerial veſſels ; whereupon, 


thoſe neareſt the Bronchiæ, being moiſter, were extended be- 
yond their ordinary pitch, upon ſtopping the free paſſage of 
the air in the leſſer veſſels, or their extremities 


A Deſcription of the Lake of Geneva, Phil. Tranſ. Ne 86. 
p. 5043. 


T HE lake of Geneva, which in ſummer is one of the moſt 


pleaſant places in the world, lies like a creſcent of wa- 
ter, one of . whoſe extremities is 18 leagues diſtant from the 
other; and its banks are gently raiſed from ſmall heights and 
hillocks, to prodigious mountains, which yet do not lie ſo cloſe 
together, but that they leave between them interſtices of 15 
or 20 leagues proſpects, chequered with meadows, corn- fields, 
orchards, vines, foreſts of fir-trees, and ſnow upon the ſides of 
the rocks; all theſe objects which at a diſtance are confounded, 
and ſeem to make but one, have near at hand their ſeveral 
beauties 3 the country is beautifully cut out by rivulets, which, 
after they have ſerved to make iron, paper, Cc. diſcharge 
themſelves into the lake. That point of the creſcent on which 
Geneva is ſituated is ſomewhat longer than the other; this 
creſcent where largeſt, which is from forges to Thonon, is 
about five leagues over: The water of this lake is very good 
to drink, and always ſo limpid, that even in the rolling of the 
waves, which ſometimes are high enough, the water is not 
troubled, fave along the banks; and if one attentively look 
down from the caſtle of Chilon, or from any of the neighbour- 
ing eminencies, into the bottom of the lake, he may ſee high 
mountains. under the water; and the water is ſo deep before 
Veuvay, that the ſounding line, at the end of 400 fathoms, 
ſeems to touch upon ſomething ſlippery; before Roole it is 


held to be 500 fathoms deep; and it is affirmed, that near this 


great depth a kind of iſland may be ſeen under water: The 


bone enters at one of the points of the creſcent into the lake, 


and iſſues out at the other; but with this difference, that 
Coe 2 CE wher e- 
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whereas it comes in dirty and miry, it always goes out ſo pure 
and clear, that under the bridge of Geneva, where the water 
in ſummer is 25 feet deep, you may diſcern the ſmalleſt ſtones 
at bottom ; and the ſame water, which in this place appears of 
a ſapharine-blue in the ſhade of the houſes, appears altoge- 
ther green, nor is it ſo tranſparent, when the ſun ſhines on it. 
Tho' the Rhone entring into the lake loſes of its rapidity, yet 
fome ſenſible motion is obſerved in ſome places, and no trouts 
are taken any where in this lake, but in this current of the 
Rhone : The water of this lake commonly begins to encreaſe 
about the end of January, or the beginning of February, and 
continues to do fo till the 2oth of Fuly, and often to the v 
month of Auguſt ; and then it inſenſibly decreaſes, ſo that the 
water is not ſo high in winter as in ſummer, by 12 or 15 feet: 
It is generally thought that the melting of the ſnow and ice frony 
the mountain ſprings, and torrents, are the principal cauſes of 
the water's increaſe ; for when there falls much ſnow in winter, 
the waters are very high the enſuing ſummer ; but when 
great rains happen in January, then the ſnow, not being well 
hardened, melts all of a ſudden; and when this melting is 
not ſo violent, the remaining ſnow diffolves at the end of 


or beginning of June; ſo that only the ſtock of ice remains 


for ſupplying the encreaſe of the water till the month of 
Auguſt ; tome have thence been induced to aſſign other cauſes, 
viz. that the herbs growing at the bottom do force the water 
upwards, and dying again in autumn, make the water fink 
lower; but this does not ſeem to be ſatisfactory, as there are 
no herbs ſeen upon the lake and few within it ; others are of 
opinion that the waters are rarified and ſwelled by the heat of 
the ſun ; but it is certain, that all the rivers and torrents fall- 
ing into this lake, carry with them ftore of ſtones and earth, 
which mzy indeed enlarge and raiſe it ; but ſuch an augmenta- 
tion can only be ſenſible in a number of years; not to mention 
that in winter, Whilſt the water is low, the ſtones of the lake 
are carried away for building or fortifying at Geneva. 

At the iſſuing out of the bars, that form Geneva on the fide 


of the lake, are ſeen in the water two or three huge flints, 


ſtanding out of it, the principal one is called Nztox ; and the 
tradition is, that it formerly was an altar conſecrated to Nep- 
tune, there being a place cut out in the middle, which is taken 
to have been the place for the ſacriſices; ſeven or eight perſons 
can ſit on this flint, and ſometimes when the waters are very 


low, there are ſound about it knives, acetic a 
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bodkins, and much longer, made of braſs, which are ſup- 
poſed to have been uſed in their ſacrifices. 
This lake appears ſometimes in calm weather, and even 
before ſun-riſing, as if it conſiſted of ſeveral pieces differently 
coloured, and part of it is browner than the reſt, which ſeems 
to be cauſed by a breath of wind paſſing thro* the water, com- 


ing either from the bottom of the lake, or from above; tho 


others think this gentle agitation to proceed from ſome ſprings, 
that are at the bottom, imparting a tremulous motion to the 
water above; but that part of the water that is not agitated, 
appears as even and ſmooth as a looking-glafs, or like the wake 
of a ſhip ; the colours are thought 1 cauſed by the neigh- 
bouring mountains, whoſe different images being blended in the 
water, exhibit an appearance of very pale colours: The Rhonz 
does not reſume its rapid courſe till about a'quarter of a mile's 
diſtance from its. coming out again, and the nearer it ap- 
proaches Geneva, its bed becomes narrower, and conſequently 
its courſe more impetuous; yet this rapidity may be ſur- 
mounted by wind and water, for in the winter of 1645, there 
aoſe in the morning, about nine o'clock, ſo violent a wind, 
that not only uncovered the houſes, but alſo laid bare the 
channel of the Rhone above the bridge, ſo that they paſſed over 
it dry-ſhod for the ſpace of an hour, when it again reſumed its 
former courſe ; the water then happened to be low and the 
wind wefterly, which, being confined between high moun- 
tains, bore violently upon the water near the bars, keeping 
that which was beyond them ſuſpended, while the waters be- 
low them run down a declivity : Gallaſius in his commentary 
on Exodus, printed 1560, relates that the like accident hap- 
pened at Geneva, when he was miniſter there; a ſouth-weſt- 
wind making the Rhone recoil into the lake, and affording a 
dry paſſage for the ſpace of an hour: As to the other cauſe, 
it is to be obſerved, that the Arve, with a kind of torrent, empties 
Itſelf into the Rhone, about 1000 paces below Geneva; in De- 
cember, 1652, the Arve ſwelled to ſuch a degree, that it 'not 
only overflowed its banks with impetuoſity, but alſo inter- 
rupted the courſe of the Rhone, and foxced it to re · enter the 
lake for the ſpace of 14 hours. 

The lake abounds in fiſh, and what is obſervable, theſe 
fiſhes have cantoned themſelves, and divided the lake amongſt 
them; trouts being found in the current of the Rhone, cargs 
towards Yeuay, and pikes and pearches have alſo their ſe- 
parate habitations, but ſome other fiſhes that are only pallen- 
0 gers 
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gers and not inhabitants of the lake, ſpread theniſelves indiffe- 
rently every where: The great trouts leave the lake for four 
months of the ſummer, and are taken in autumn on their re- 
turn; the fiſhing is farmed out at Geneva ; and there are con- 
ſervatories, where many of thoſe large trouts are kept, of which 
ſome weigh 50 pounds; they ſometimes catch pikes of 80 
pounds, and each pound at Geneva is 18 ounces : In Fuly and 
Auguſt they fiſh for the fry of pearches when very ſmall, and 
they make a delicate diſh of them, called Mille Cantons. 


The Uſe of Digeſtion, Fermentation and Triture ; by Dr. Joel 
Langelot. Phil. Tranſ. N“ 87. p. 5052. 


T HIS author, in the firſt place, ſhews the uſefulneſs of 

Dige/lion in the preparation of the volatile ſalt of tartar; 
for he aſſures that by a long Digeſtion, he obtained a pure 
white volatile ſalt of tartar, leaving behind a few inſipid feces 
of an earthy colour: To this he adds, another great uſe of Di- 
geſtion in duly preparing the eſſences of mineral ſulphurs, and 
he inſtances in an experiment made upon corals, as what moſt 
clearly ſhews the great power of Digeſtion; for digeſting in 
a bolt-head fragments of red coral in oil, in a month's time, the 
coral got a higher colour and grew ſofter, yet without any 
change in the oil; he therefore continued the ſame degree of 
heat, and after ſome days, the coral was entirely diſſolved 
into a very red mucilage, and yet the oil ſwimmed upon it in 
its priſtine form, without receiving any tincture at all; he 
often ſhook the veſſel ſtrongly, to make the oil unite with the 
mucilage of the coral , but all was in vain, the oil ſtill aſcend- 
ing when the veſſel was at reſt, and the mucilage ſubſiding 
on this, he tried whether he could combine them by Digeſſion, 
but that not ſucceeding, he poured off the oil, which he found 
to retain almoſt its former ſcent and taſte, and poured on the 
remaining mucilage ſome tartariſed ſpirit of wine, and by 3 
ſhort Digeſtion it was reſolved into a high red tincture. 

To ſhew the power and uſe of Fermentation in chemiſtry, 
he took of crude tartar, two, three, or more pounds at pleaſure, 
and firſt calcined it lightly, and only to a degree of blackneſßs, 
to have, what is moſt neceſlary, a ferment for the tartar ; put- 
ting this into a large pot, he poured water till it ſtood an inch 
above it; than he gave it at firſt a gentle fire to make it luke- 
warm, and after that he poured into-it half a handful of tartar, 
finely pulverized, and ſhortly after he. ſaw ſome bubbles ariſe, 


that increaſed more and more; upon which he continues e. 
po 
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pour in at ſeveral times more powder of tartar, whereby the 
Fermentation was raiſed and quickened, the bubbles riſing 
thereupon as regularly, as if they had been natural grapes, the 
colour excepted ; after the Fermentation was over, he put all 
that was in the pot into an iron bolt- head, to which a wet linnen 
cloth was often applied, to hinder the fermented tartar from 
boiling up too high; upon which account alſo, the fire is to be 
carefully managed, and enereaſed by little and little, tho' at 
laſt it muſt be ſtrong to force up all the ſalt; and he found the 
groſs and feculent tartar ſo volatiliſed by the Fermentation, 
that there remained no fixt ſalt in the Caput Mortuum; he 
adds, that the liquor obtained from thence, having much phlegm 
in it, is alſo to be rectified till it appear whitiſh ; a proof 
of its containing a due quantity of volatile ſalt. 

Another inſtance of the uſe of Fermentation appears in ſepa- 
rating impure and noxious ſulphurs, which he preſcribes to 
try on opium, whereby, according to him, it becomes not only 
a very ſafe medicine, but alſo highly uſeful in many caſes : 
Take then, ſays he, of true Theban opium ſliced, one pound, 
and pour upon it in a low curcubit ten pounds of freſh juice of 
ripe quinces, adding to it an ounce of pure and very dry falt 
of tartar, and expoſe it to a gentle heat for a day or two, till 
ſome bubbles appear, which is a ſign of the approaching Fer- 
mentation; and then to promote it, add four ounces of ſugar 
finely powdered, ſtill obſerving the degree of heat requiſite: in 
Fermentation ; and you will obſerve the-opium manifeſtly riſe, 
and diflolve per minima, avoiding in the mean time the ſteams 
of the ſtrong-ſcented ſtupifying ſulphur; and then alſo a part 
of the impure volatile ſcum will be ſeen to emerge to the top, 
and the more terreſtrial to ſubſide to the bottom of the veſlel, 
the purer part remaining in'the middle, which is a red liquor, 
tranſparent like a ruby, and which is carefully to be ſeparated, 
hltrated, and by a due diſtillation thickened to the conſiſtence 
of honey; and this muſt be again diſſolved with a highly recti- 
hed ſpirit of wine, filtrating and digeſting it for a month, that 
the crudities in it may be ripened, and brought to perfection 
this ſpirit being abſtracted to a due conſiſtency, you will find 
this eſſence ſo efficacious, that the fourth part of a grain, or at 
moſt half a grain, taken in a proper vehicle, either moiſt or 
dry, will perform wonders. wy + Þ4 

In the third place he comes to Trituration, and tho gold be 
the moſt fixt body that is known, which yields not to fire, or 
any other diſſolyent, yet it was maſtered by Grinding, which 

Was 
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was done by means of a machine called a philoſophical mill, re- 
reſented Plate XI. Fig. 4. A is a leaden head pretty thick; 
the axis; C an indented drum; D a drum conſiſting of 
cogs ; Ea mortar; F peſtles; G a handle by which the mill 
is turned; à the upper part of the axis, which is round 
the lower part of the ſame, which is ſquare ;. cd ate 
the peſtles which are affixed to the axis; e, the peſtles 
ſtrengthened by a ſtrong braſs ring; /, are both peſtles 
1 with two braſs caſes; gg, two thick peſtles of 
claſs. 

The operation itſelf is as follows ; put leaf-gold in any quan- 
tity at pleaſure, and cut very ſmall, into a very thick glaſs- 
mortar, or one of gold, ſuch a one as the late king of Denmark 
cauſed to be made for this operation; in this mortar, covered 
only with paper, to keep out duſt, grind the ſaid gold night 
and day by an uninterrupted agitation of the mill, till it is 
reduced to a duſkiſh colour, for which operation commonly 
14 days and nights are allowed ; but if you werk only by day, 
it will take up a whole month; this done, put the powder 
into a ſhallow retort, and drive it gently with a ſand heat, 
but at laſt with a very ſtrong one, and there will come over a 
few, but very red drops, which being digeſted either alone, 
or with tartariſed ſpirit of wine, make a true Aurum potabule, 
ſincere, and unmixt with any foreign quality: Of the remain- 
der, tho? it could eaſily have been reſolved by grinding, it was 
thought proper to make an extract by means of a philoſophical 
vinegar, made of verdegreaſe, ſulphur, and a highly rectified 
ſpirit of wine, by a long digeſtion; whereby was obtained a 
tincture ſufficiently red, and of very great virtue; and the 
Jittle that remained was reduced into a body by the means of 
.borax, but it wanted its due weight: It is true, this operation, 
at firſt view, ſeems to be groſs, requiring much time and 
Jabour, tho' but little art; yet if well conſidered, it is highly ad- 
mirable, being aſſiſted by the wonderfull ſalt of the air, as the 
only. cathdlic diſſolvent; and that that ſalt is by the continual 
grinding attracted and intermixed, appears from many expe- 
7iments. | | i 

T be ſecond experiment of the uſe of this Grinding, was in 
a true and genuine preparation of the mercury of antimony 3 
ihe operation is this, firſt grind the regulus of antimony into 
an impalpable powder, and to a pound of it add two pound of 
very pure and dry ſalt of tartar, and three ounces of ſal-armo- 


 niac, and mix them well together, then moiſten it with the 
. urine 


5 


7 Fu... © 7 


* 


_ — ww ww ws 


RovAat SoSe. 38g 
urine of a healthful man, eſpecially a wine-drinker, and grind 
the mixture for a whole day together without any intermiſfion, 
always moiſtening it with urine; then put this mixture into 
a bolt-head,, and pour urine upon it till it ſtand three inches 
high, and. cloſing it well, keep it in digeſtion for a whole 
month, ſhaking, it every day; ahd'if in that time the maſs ap- 
pear dry, pour on more urine ; after the digeſtion is over, form 
the matter into globules, with equal parts of beaten glaſs and 
unſlacked lime, and dry it in the ſhade ; from theſe extract the 
mercury in the following manner; pour cold water into an ob- 
long iron veſſel, like a bolt-head, and put it into the ground, 
place an iron-plate with many holes upon it, and thereon la ' 
globules after being well dried, then fit an iron head ſome- 
what flatted to it, that you may conveniently lay coals there 
on, and thus keep a moderate fire for four hours, then encreaſe 
the fire to the laſt for as many hours; after that, let it cook, 
without ſtirring the veſſel put in the ground, nor pour out 
the water, before it be entirely cooled, elſe. you wilt loſe a 
great deal of the mercury; and this mercury of antintohy the 
author had handled with his hands, and ſeen it with his eyes 
after diſtillation, running in the bottom of the veſſel : To this 
is ſubjoined- another way. of grinding gold by an inſtrument 
deſcribed thus, @ Plate XI. Fig. 5. is a mortar of, very fine 
ſteel 3 b a body ſerving for a pelle, of the fame metal, which is 
to fit the mortar ; c is a ſmall ſpace, with a golden plate inter- 
poſed, of the thickneſs of half a ducat ; 4 the handle, by which 
the peſtle is to be managed in grinding, which is to be continued 
for three weeks, at the end of which the gold will be reſologt# 
into a potable liquor: This method, as it is much tnore ſim- 
ple, ſo the author efteems it much more expedient than the 
former, on account of the ſulphureous ſaline quality of iron, 
which, being opened, and highly ſubtilized by grinding, acts the 
more powerfully on the ſolid body of gold, and attracts the 
ſalts in the air in greater plenty than can be done in a glaſs or 
golden mortar; and if it be objected, that by the continual 
grinding the ſteely particles are worn off, and mixed with thoſe 
of the gold; the author would have it conſidered, how great 
an affinity there is between theſe ſulphurs, and alſo the great 
uſe of digeſtion, which ſeparates the pure from the impure, 
and withal excites that occult fire of Mars, well known to the 
true ſearchers of nature, which, affiſted by the alcohol of 
wine, is able to concoct the little immature portion to a due 
maturity. | F noe do * 
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Experiments on Vipers; by Mr. Tho. Platt. Phil. Tranf. 
Ne 87. p. 5060. 

Uf ON wounding a pigeom with the teeth of a viper, 

whoſe head had been cut off the ſame morning, by 
thruſting twice the maſter-tecth into the fleſhy part of the 
pigeon's breaſt, and preſſing the upper part of the jaw, the 
two little bladders, that ſerve as gums to the teeth, diſcharged 
into the wound ſome of that yellow liquor, which is here ſup- 


poſed to be the true and only poiſon of the viper ; the pigeon, 


began immediately to ſtagger, and it died in leſs than three or 
four minutes : Another pigeon was wounded in the ſame man- 
ner, and it languiſhed for half a quarter of an hour: Upon 
wounding, with ſharp pricks of broom, beſmeared with the 
viper's yellow juice, the breaſts of two pigeons, they died in 
four or five minutes; tho* another pigeon, that had been 
wounded with a larger prick, without any of the yellow liquor, 
did well and lived: It having been ſaid, that to ſwallow a 
viper's head was a certain antidote againſt the bite; a cock 
was made to ſwallow one, and then he was bitten in both 
thighs by a live viper ; the other experiment was made, by 
thruſting the teeth of a dead viper's head into another pigeon, 
after firſt ſwallowing one of theſe heads ; the event was, that 
both died, the cock within a quarter of an hour, and the 
pigeon in leſs than four minutes: A pigeon woutided by a 
viper's head, that had been dead ſo long, that the liquor in the 
rums was quite dried up, ſo that none of it could be expreſſed, 
id very well and lived : A young bitch was bit twice by à 
live viper in the middle of the pendulous part of the ear; 
upon which ſhe ſoon began to give ſigns of death by ſtaggering, 
vomiting, and convulſions ; after which, recovering herſelf a 
little, 5 ſame ſymptoms recurred, and in four hours after 
being bit, ſhe was motionleſs, and ſeemed quite dead, lolling 
out her tongue, and looking very ghaſtly, without any other 
figns of life, beſides that of a painful breathing, with a faint 
barking and languiſhing howling ; ſhe was found next morn- 
Ing in the ſame condition, only her reſpiration was weaker, 
and ſhe appeared juſt expiring ; it was obſerved that no part 
of her body was ſwelled, nor was there any ſpot ſeen upon it; 
ſhe had voided ſome matter of a very black colour, and 2 
ſwarm of gnats and waſps faſtening upon her, a ſervant knocked 
her on the head: After this, two capons and a pullet were bit 


by a freſh viper, irritated on purpoſe, and becauſe they gave 
| Not 
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not then any ſigns of being ill, they were ſent back to their 
cops, and continued well till evening; but next morning, one 
of the capons and the pullet were found dead. | 


Mr. Newton's Anſwer to ſome Conſiderations on his Theory of 
Light and Colours. Phil. Tranſ. N' 88. p. 5084. 


1 HE 3 <4 — firſt place, * Mr. 2 
ton, for laying aſide the thoughts of improving optics 
refractions; int * Mr. Newtow faid, was in reſpect of tele- 
ſcopes of the ordinary conſtruction, that their improvenient is 
not to be expected from the well figuring of glaſſes, as opticians 
have imagined; tho he deſpaired not of their improvement by 
other conſtructions, which made him cautious to inſert 
nothing that might intimate the 3 for the ſucceſſive re- 
fractions, that are all made the ſame Way, do neceſſarily more 
and more augment the errors of the firſt refraction, yet it 
ſeemed not impoſſible for contrary refractions ſo to correct each 
others inequalities, as to make their difference regular,' and if 
that could be conveniently effected, there would be no further 
difficulty ; and for this end, he examined what might be done 
not only by glaſſes, but more eſpecially by a complication 
of divers ſucceſſive mediums, as by two or more glaſſes or 
chryſtals with water, or ſome other fluid between them, all 
which together may perfarm the office of one glaſs, eſpecially 
of the obje&-glaſs, on whoſe conſtruction the perfection of the 
inſtrument chiefly depends: He denies that rays are reflected 
leſs true to a point by a concave, than refracted by a convex, 
or that the focus of the latter is a line leſs than that of the 
former, tha contrary appearing from the following table, which 
is computed for ſuch a reflecting concaveand refracting convex ; 
on the ſuppoſition - that they have equal apertures, and collect 
rays at an equal diſtance from their vertex ; which diſtance 
being divided into 1500 parts, the diameter of the concave 
ſphere will be 60000 of thoſe parts, and of the convex 10000 
ſuppoſing the fines of incidence and refraction to be in round 
numbers, as 2 to 3; and the following table ſhews how much 
the exterior rays, at ſeveral apertures, fall ſhort of their prin- 
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are ſo far from being leſs, that they are more than ſixteen 


times greater than the like errors of the reflecting concave, 
Aſpecially in large apertures, and that without regarding the 
heterogeneous conſtitution of light; ſo that however the con- 
trary ſuppoſition might make the author of theſe animadver- 
Lions reject reflexjons as uſeleſs for the promoting of optics, t 
for this as well. as other conſiderations, they are preferable in 
theory to refractions: Whether the parabola be more di- 
cult to deſoribe than the byperbola or ellipſis, may be a queſ 
tion 3 but there is no abſolute neceſſity of endeavquring after 
deſcriptions of any of them, ſor if metals can be ground truly 
ſpherical, they will bear as great apertures, as men can well 
sommunicate an exact poliſh to; and for dioptrie teleſeopes, 
the difficulty does not conſiſt in the higure of the glaſs, but in 
the difformity of refractians. 

The gonſiderations on Mr. Newton's theory conſiſpin afcri- 
bing an hypotheſis to him; which is none of his; in aſſerting an 
bypathefis, which, as to the principal parts, is not againſt him; 
in granting .the greateſt part of his. diſcourſe, if explained by 
that hypotheſis; and in — hes ſome things, whoſe truth 
wauld appear by an experimental examination. 

Theſe particulars Mr, Newton treats in order, and firſt of 
the hypotheſis, which is aſcribed to him in theſe words 3 ini 
grant this firfl ſuppofitian, that light is e body, and, that as 
many caurs or dagrees. as there ate poſſible, ſo many 'hodics 
there may be, all which compounded together would 
white, &c. It is true that from ꝶis theory he concludes, that 
light is a body, making it at moſt a probable conſequence only 
of his doctrine, and not a fundamental ſuppoſition, nor ſo much 


as any part of it, which was entirely comprehended in the 
pre 
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eceeding propoſitions; had he intended any ſuch hypotheſis, 
— 5 he ſhould have ſomewhere explained it; but he was 
aware that the properties of light were in ſome meaſure capa» 
ble of being accounted for, not only by that, but by many 
other mechanical hypotheſes, and therefore he choſe to decline 
them all, and ſpeak of light in general terms; conſidering it 
abſtractedly, as ſomething or other propagated every way in 
right lines from luminous bodies, without determining what 
it was, whether a confuſed mixture of difform qualities, or 
modes of bodies, or of bodies themſelves, or of any virtues, 
powers or beings whatſoever ; and for the ſame reaſon he choſe 
to ſpeak of colours .z2cording to the information of our ſenſes, 
as if they were qualities of light without us; whereas, by that 
hypotheſis, he muſt have rather conſidered them as modes of 
ſenſation, excited inithe mind by various motions, figures, or 
ſizes of the corpuſcles of light, making various mechanical 
impreflions an the organ of fenſe : But ſuppoſing Mr. Newton 
had propounded that hypotheſis, the objecter ſeems to have 
no reaſon to be fo much againſt it, ſince it has a greater aſſi 
nity with his own than he ſeems to be aware of; the vibrations 
of the ZEther being as uſeful and neceſſary in this, as in his 
own (hypotheſis ; ſuppoſing the rays of light to be ſmall particles 
emitted every way from ſhining ſubſtances, (theſe, when they 
impinge on any refracting or reflecting ſurfaces, muſt as neceſ- 
ſarily excite vibrations in the Ather, as ſtones do in water 
when thrown into it; and ſuppoſing theſe vibrations to be of 
ſeveral depths or thickneſſes, according as they are excited by 
the various ſizes and velocities of theſe corpuſcular rays, he 
leaves it to the conſideration of thoſe who may apply this hy- 
potheſis to the ſolution of phænomena, of what uſe they may 
be in explaining the manner of reflection and refraction, the 
production of heat by the ſun- beams, the emiſſion of light 
from burning, putrified, or other ſubſtances, whoſe. parts are 
vehemently agitated 3 the phænomena of thin tranſparent plates 
and bubbles, and of all natural bodies, the manner of viſion, 
= wy difference of colours, as alſo their harmony, and 
Hcord. ö 7 

In the ſecond place, the objecter's hypotheſis, as to the fun- 
damental part of it, is not againſt Mr. Newton, and which is 
this; that the parts of bodies, when briſkly agitated, do excite 
Vibrations: in the ÆEther, which are propagated every way from 
thoſe bodies: in right lines, and _ a ſenſation of light by 
leating and doſhing againft the bottom of the eye, in much the 


ſame 
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ame manner, as vibrations in the air cauſe a ſenſation of ſeung 
by beating againſt the organs of hearing. Now the moſt ſree 
and natural applieation of this hypotheſis to the ſolution of 
phænomena, is this; the agitated parts of bodies, according to 
their ſeveral bulks, figures and motions, do excite vibrations 
in the iber of various depths or bigneſſes, which being pro- 
miſcuouſly propagated thro? that medium to our eyes, cauſe 
in us a ſenſation of light of a white colour; but if by any 
means thoſe of unequal bigneſſes be ſeparated from each other, 
the largeſt beget a ſenſation of a red colour, the leaſt er 
ſhorteſt, of a deep violet, and the intermediate ones, of inter- 
mediate colours, much after the manner that bodies, accord- 
ing to their ſeveral bulks, ſhapes, and motions, excite vibra- 
tions in the air of various bigneſſes, which, according to theſe 
bignefles, make ſeveral tones in ſound ; that the largeſt vibra- 
tions are beſt able to overcome the reſiſtance of a refracting 
ſurface, and ſo break thro? it with leaſt refraction, whence the 
vibrations of ſeveral bigneſſes, that is, the rays of ſeveral co- 
Jours, which are blended together in light, muft be ſeparated 
from each other by refraction, and ſo cauſe the phænomena of 
prifms and other refracting ſubſtances ; and that it depends on 
the thickneſs of a thin tranſparent plate or bubble, whether a 
vibration ſhall be reflected at its farther ſurface, or tranſmit- 
ted; ſo that according to the number of vibrations, between 
the two ſurfaces, they may be reflected or tranſmitted for ma- 
ny ſucceſſive thickneſſes; and ſince the vibrations which pro- 
duce blue and violet are ſuppoſed ſhorter than thoſe that make 
red and yellow, they muſt be reflected at a leſs thickneſs of 
the plate; which is ſufficient to explain all the ordinary phæ- 
nomena of thoſe plates or bubbles, and alſo of all natural bo- 
dies, whoſe parts are like ſo many fragments of ſuch plates: 
And theſe conditions of this' hypotheſis ſeem juſtly to _ 
with Mr. Newton's theory; tho' the fundamental ſuppoſition 
itſelf ſeem impoſlible, viz. that the waves or vibrations of any 
fluid, can, like the rays of light, be propagated in ſtraight 
Ines, without a-continual and very great {ſpreading and bend- 
ing every way into the quieſcent medium, where they are ter- 
minated : What has been ſaid of this may be eaſily applied to 
all other mechanical hypotheſes, in which light is ſuppoſed to 
be cauſed by any preſſion or motion whatſoever, excited in the 
Ather, by the agitated parts of luminous bodies; for it ſeems 
zmpoſſible, that any of theſe motions or preſſions can be pro- 


pagated in right lines without a ſimilar ſpreading every way 
into 
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'rto the ſhadowed medium, on which they terminate; but yet 
ifit ſhould be thought poffible, it muſt be allowed that thoſe 


ſeveral parts of any lucid body that differ in bulk, figure and 
itation, muſt neceſſarily be unequal 3 which is ſufficient to 
denominate light an aggregate of difform rays, according to 
any of theſe hypotheſes. { | 

The third thing to be conſidered is the animadverter's con- 
ceſſions, for he grants, that without regarding a different inci- 
tence of rays there are different refractions, which he would 
axplain by the ſplitting and rarifying of ZEtherial pulſes, and 
not by the different refrangibility of the ſeveral rays; he 
grants that uncompounded colours are unchangeable, and that 
compounded ones are changeable, only by reſolving them into 
the colours of which they conſiſt; and that all the changes 
which can be wrought in colours, are effected only by vari- 
cully mixing or ſeparating them; but he makes theſe conceſ- 
ſons, providing colours be explained by the two ſides of a ſplit 
pulſe, and makes only two ſpecies of them, accounting all the 
other colours to be only various degrees and dilutings of theſe 
wo; and he further grants, that whiteneſs is the reſult of the 
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ra muiting of all the colours, providing it be allowed to be not 
ut- Wenly by mixture of theſe colours, but alſo by a farther uniting 
en ef the parts of the ray ſuppoſed to be formerly ſplit: And if 
12+ ¶ theſe explications were examined, it would be eaſy to ſhew, 
ro- tat they are not only inſufficient, but in ſome reſpects unin- 
ike eelligible; for, tho? it be eaſy to conceive how motion may be 
of dlated and ſpread, or how parallel motions may become di- 
erging, yet there is no conceiving, by what artifice any linear 
bo- ¶ notion can by a refracting furface be infinitely dilated and ra- 
es: {MWiled, ſo as to become fuperficial; or, if that be ſuppoſed, 
ee Wy it ſhould be ſplit at ſo ſmall an angle only, and not rather 
jon {Whread and diſperſed thro' the whole angle of refraction; and 


ny urther, tho? it may be eaſily imagined, how unlike motions 
ght may croſs each other, yet it is not eaſy to conceive, how the 

id- {Wiould coaleſce into one uniform motion; and then ſeparate 
er- ain, and recover their former unlikeneſs; and it is as unin- 


lligible how the direct uniform and undiſturbed pulſes ſhould 
de ſplit and diſturbed by refraction, and yet the oblique and 
liſturbed pulſes perſiſt without ſplitting or further diſtur- 
ance by ſucceeding refractions. But Mr. Newton does not 
link it neceſſary to explain his doctrine by any hypotheſis; 
ir if light be conſidered abſtractedly, it is as caſily re 

that 


motions or endeavours to motion cauſed in the Ather by the 
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that the ſeveral parts of a ſhining body may emit rays of dif- 
fering colours and other qualities, of which light is conſtituted ; 
as that the ſeveral parts of a falſe or uneven ſtring, or of water 
unevenly agitated in a brook or cataract, or the ſeveral [pipes 
of an organ inſpired all at once, or all the variety of ſounding 
bodies ſhould produce i ſounds of ſeveral tones, and 
them thro' the air, intermixed in a confuſed manner; and iſ 
there were any natural bodies that could refle& ſounds of one 
tone, and ſtifle or tranſmit thoſe of another, then, as the echo 
of a confuſed aggregate of all tones would be that particular 
tone, which the echoing body is diſpoſed to reflect; — 
the animadverter's conceſſions there are bodies apt to refl 
rays of one colour, and: ſtifle or tranſmit thoſe of another, it is 
as eaſily conceived, that theſe bodies when illuminated by a 
mixture of all colours, muſt appear of that colour only which 
they reflect. | = 
In the laſt place Mr. Newton reduces the difficulties: in the 
animadverter's diſcourſe to three queries. 1. Whether the 
unequal refractions made without regarding any inequality of 
incidence be cauſed by the different refrangibility of the ſeveral 
Tays, or by the ſplitting, breaking or diffipating the, ſame ray 
into diverging parts? 2. Whether there be more than two ſorts 
of colours? 3. Whether whiteneſs be a mixture of all colours? 
The firſt of theſe queries was determined by experiment, the 
defign of which was to ſhew, that the length of the coloured 
image did not proceed from any unevenneſs in the or 
any other contingent irregularity in the refractions; for the 
light was refracted ſucceſſively with two priſms contrary ways; 
that the ſecond priſm might deſtroy the regular effects of the 
firſt, and diſcover the irregular effects by augmenting them 
with reiterated refractions; now if the firſt priſm had diſſipated 
every ray into an indefinite number of diverging parts, the 
ſecond ſhould in like manner have diffipated every one of 
theſe parts into a further indefinite number, whereby the 
image would have been till more dilated, contrary tos the 
event; the ſecond priſm was ſometimes in a tranſverſe poſi- 
tion to the firſt, to try, if it would make the long image be- 
come four-ſquare ; on trial it proved otherwiſe, for the image 
was as regularly oblong as before, and inclined to both the 
priſms at an angle of 459, its breadth anſwering to the'ſun's 
diameter, and its length greater or leſs, according as the re- 
fractions agreed more or leſs, or where contrary to each other; 


and ſince the breadth of the image was not augmented by - 
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croſs refraction of the ſecond priſm, that refraction muſt have 
been performed without any ſplitting or dilatation of the ray; 
and therefore the light incident on that priſm muſt be granted 
to be an aggregate of rays unequally refrangible in Mr. Ner- 
ton's ſenſe; and ſince the image was equally inclined to both 
priſms, and conſequently the refractions alike in both, it ſhews 
they were performed according to ſome conſtant law, without 
any irregularity. 
In order to determine the ſecond query, the animadverter 
refers to an experiment made with two wedge- like boxes, 
mentioned in Dr. Hooks micrography, obſervation 10. p. 73. 
the deſign of which was to produce all colours out of a mix- 
ture of two; but there is a double defect in this inſtance, for 
it does not appear, that by this experiment all colours can be 
roduced out of two, and if they could, yet the inference 
would not follow: That all colours cannot by that experiment 
be produced out of two, will appear by conſidering that the 
tincture of aloes, which afforded one of thoſe colours, was not 
all over of one uniform colour, but appeared yellow near the 
edge of the box, and red at other places where it was thicker, 
affording all variety of colours from a pale yellow to a deep 
red or ſcarlet, according to the various thickneſs of the liquor; 
and thus the ſolution of copper, which afforded the other co- 
lour, was of various blues and indigo's, ſo that inſtead of two 
colours, here is a great variety applied for the production of 
all the other colours; and to ſay that all the reds and yellows 
of the one liquor, or blues and indigo's of the other, are only 
various degrees and dilutings of the ſame colour, and not dif- 
ferent colours, is begging the queſtion ; but that they are dif- 
ferent colours will more fully appear from this reaſon, that the 
tinture of aloes is qualified to tranſmit moſt eaſily the rays 
indued with red, and moſt difficultly the rays endued with 
violet, and with intermediate degrees of facility the rays in- 
dued with intermediate colours; ſo that where the liquor is 
very thin, it may ſuffice to intercept moſt of the violet, and 
yet tranſmit moſt of the other colours, all which together muſt 
compoſe a middle colour, that is, a faint yellow ; and where 
it is ſo much thicker, as to intercept moſt of the blue and 
green ; the remaining green, yellow and red muſt produce an 
orange; and where the thickneſs is ſo great, that ſcarce any 
nys can paſs thro it, beſides thoſe endued with red, it muſt 
appear of that colour; and that ſo much the deeper, and ob- 
ſcurer, by how much the liquor is thicker ; and the ſame may 
Vol, . Ee e be 


; 


a, 


[1 
i 
1 
l 
3 
: * 
40 
5 
N 
L i 
. 
— 
4 LE 
1 
* 
1 
1 »® 
f 4 
N o 
: 
by 
1 
by 
. 
WW 
Me a 
| 
. 
5 "8 
4 
q . 
J 7 Mm 
* 
1 
ww 


— — „8 
— SEES. 7 I 


AS 


— — — 


= _ * 
= - — — 
_ r 
o 


398 MEMOIRS J the 


be underſtood of the various degrees of blue, exhibited by the 
ſolution of copper; by reaſon of its diſpoſition to intercept red 
moſt eaſily, and tranſmit a deep blue or indico colour moſt 
freely: But ſuppoſing all colours might, according to this ex- 
B be produced out of two by mixture, yet it does not 
follow, that thoſe two are the only original colours, and that 
for two reaſons ; firſt, becauſe theſe two are not themſelves 
Original colours, but compounded of others, there being no 
liquor, nor any other body in nature, whoſe colour in day- 
light is entirely uncompounded : And in the next place, be- 
cauſe tho' theſe two were original, and all others might be 
compounded of them, yet it follows not that they might not be 
otherwiſe produced ; for colours have a twofold original, the 
fame colours being to ſenſe in ſome caſes compounded, and in 
others uncompounded ; and fince all white objects, thro' the 
E appear confuſed and terminated with colours, whiteneſs 
zuſt according to this diſtinction, be ever compounded, and 
that the moſt of all colours, becauſe it is the moſt confuſed 
and moſt changed by refractions; and this may afford a hint 
for improving microſcopes by refraction, which is by illumi- 
nating the object in a darkened room with light of any conve- 
nient colour, not too much compounded, for by that means 
the microſcope will bear a deeper charge and larger aperture ; 
eſpecially if its conſtruction be ſuch as may hereafter be de- 
feribed, for the advantage in ordinary microſcopes will not be 
ſo ſenſible. 

The third query is, whether whiteneſs be an uniform colour, 
or a diſſimilar mixture of all colours; and that it is the latter 
is plain from the experiment, for if any colour be intercepted 
at the lens, the whiteneſs will be changed into the other co- 
lours ; and if all the colours but red be intercepted, that red 
alone in the concourſe or crofling of the rays will not conſtitute 
whiteneſs, but continue as much red as before, and ſo of the 
other colours, and there are other circumſtances by which the 
truth might have been decided, as by viewing the white con- 
courſe of the colours thro* another priſm placed cloſe to the 
eye, by whoſe refraction that whiteneſs may appear again 
transformed into colours; and then, to examine their origin, if 
an affiſtant intercept any of the colours at the lens before their 
arrival at the whiteneſs, the ſame colours will vaniſh from 
amongſt thoſe, into which that whiteneſs is converted by the 
ſecond priſm; now if the rays which diſappear be the ſame 
with thoſe that are intercepted, then itmuſt be amen 


- 


ROYAL SOCIETY. 399 
that the ſecond priſm makes no new colours in any rays, 
which were not in them before their concourſe at the paper; 
which is a plain indication, that the rays of ſeveral colours re- 
main diſtin from each other in the whiteneſs, and that from 
their previous diſpoſitions are derived the colours of the ſecond 
priſm ; and what is ſaid of their colours may be applied to 
their refrangibility. e 


0b/ervations about ſhining Fleſh ; by My. Boyle. Phil. Tranſ- 
| N 8g. p. 5108. ' | "oY 
HE honourable Mr. Boyle obſerved a joint of meat, 
which was a neck of veal, to ſhine in ſeveral places, to 
the number of 20, tho? not all alike, as rotten wood or ſtink- 
ing fiſh do; the bigneſs of theſe lucid parts was ſufficiently 
diffetent, "nor were their figures uniform; ſome being round, 
others almoſt oval, but generally very irregularly ſhaped ; the 
parts that ſhone moſt, were ſome griſtly or ſoft parts of the 
bones, where the butcher's cleaver had paſſed, tho“ not 35 
only parts that were luminous; for by moving to and fro th 
ſpinal marrow, a part of it emitted light; and he perceiye 
one place in a tendon to afford ſome light ; and laſtly three d 
four ſpots in the fleſhy parts, at a good diſtance from | 
bones, were plainly diſcovered by their own light, tho? faif\tes 
than in the above-mentioned parts : When all theſe lucid parts 
were ſurvey'd at once, they made a very ſplendid ſhow ; f6 
that applying a printed paper to ſome of the more luminou 
ſpots, he could plainly read divers letters of the title : The 
colout of the light was, not the ſame in each, but in thoſe that 
ſhone livelieſt, it ſeemed to have ſuch a fine greeniſh blue as 
is obſerved in the tails, of glow-worms : But n 
the vividneſs of this light, it did not yield the leaſt degree 0 
heat to the touch; and applying to the moſt ſhining places à 
ſealed weather-glaſs, the tinged ſpirit of wine was not obſerved 
to be ſenſibly affected; and notwithſtanding the great number 
of lucid parts, the leaſt degree of ſtench was not perceivabls 
to infer any putrefaction, the meat being judged very, freſh 
and well conditioned, and fit to be dreſſed : The floor of the 
larder where this meat was kept, was almoſt a ſtory lower 
than the level of the ſtreet, and divided from the kitchin by 2 
partition of boards only, and with one ſmall window looking 
northward : The wind, as far as could be obſerved, was then 
ſouth- weft, and pretty high; the air by the thermometer ap- 
peared hot for the ſeaſon, which was March, the moon was 
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paſt its laſt quarter; the mercury in the barometer ſtout '29%7 
inches: One of the luminous parts, which proved to be a ten- 
der bone, and of the thickneſs of a half-crown piece, appeared 
to ſhine on both ſides, tho' not equally; and the part of the 
bone, whence this had been cut oft was ſeen to ſhine, but no- 
thing near ſo vividly as the part taken off did before; it yield- 
ed no luminous juice, or moiſt ſubſtance, as the tails of glow- 
worms do; upon compreſſing a piece of luminous fleſh be- 
tween two pieces of glaſs, its light was not extinguiſhed ; put- 
ting a luminous piece of veal into a chryſtalline phial, and pour- 
ing on it a little pure ſpirit of wine and ſhaking them to 

in about a quarter of an hour, or leſs, the light was vaniſhed; 
but water could not fo eaſily quench this fire, for putting one 
of the pieces into a china-cup, almoſt full of cold water, the 
light did not only appear thro' that liquor, but above an hour 
after was vigorous enough not to be eclipſed by being looked 
upon at no great diſtance from a burning candle ; upon con- 
veying one of the largeſt luminous pieces into a ſmall receiver, 
the pump was plied in the dark, and upon the gradual remo- 
val of the air, there was perceived a gradual diminution of 
the light, tho? it never quite diſappeared, as the light of rot- 
ten wood and glow-worms were obſerved to do; but by the 
haſty encreaſe of light, that diſcloſed itſelf in the veal upon 
admitting the air into the exhauſted receiver, it appeared that 
the decrement, tho” but ſlowly made, had been conſiderable : 
this experiment was once more repeated with the like ſucceſi, 
which tho* it was a proof that this luminous matter was more 
vigorous or tenacious than that of moſt other ſhining bodies, 
yet there remained ſome doubt, whether. the light would not 
Bie been much more impaired, if not made to vaniſh quite, 
i the ſubject of it could have been kept long enough in the 
exhauſted receiver: It was alſo found, that a leg of the ſame 
veal had ſome ſhining places in it, tho' but very few and faint, 
in compariſon of thoſe that were conſpicuous in the above: 
mentioned neck: A luminous piece of veal included in a phial, 
after three days ſhone as vigorouſly as ever; the fourth day 
Its light was alſo conſpicuous, ſo that it could be ſeen even in 
the day time in a dark corner of the room; but before the en- 
ſuing, night the light began to decay, and the offenſive ſmell to 
grow ſome what ſtrong ; which ſeems to argue, that the diſpo- 
fition, by which the veal became luminous, may very well 
conſiſt both with its being and not being in a ſtate of putrefac- 
tion; and conſequently is not likely to be derived from. he e 
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or the other; the fifth day, in the morning, looking upon it 
before the curtains were opened, it ſeemed to be more lumi- 
nous than the preceeding day; the ſame night it was manifeſt 
enough in the dark, tho' not vivid z,, the ſixth day in the morn- 
ing after ſun-riſing, there was within the curtains a glimmer- 
ing light obſervable; but the ſeventh day late at night no light 
at all was diſcernable : Some time after a pullet was obſerved 
to ſhine in four or five places in the ſame larder, tho” not fo 
large as thoſe of the veal, yet almoſt as vivid; and all theſe 
luminous parts were upon or near the rump, and that which 
appeared moſt like a ſpark of fire, ſhone. at the very top of 
that part, yet the fowl was freſh and ſound. | 


An odd Kind of Muſhroom ; by Dr. Lifter, Phil. Tranſ. 
Ne 89. p. 5116. N 


A? Dr. Lifter paſſed thro” Marton woods, under Pimo- moor 
in Craven, he found an infinite number of muſhrooms, 
ſome withered, and others new ſprung up and flouriſhing 3 
they were of a large ſize, ſomething bigger than the ordinary 
red gilled eatable muſhroom, or champignon, and very much 
of their ſhape, that is, with a perfectly round cup, or ſtool, 
as it is popularly called; thick in fleſh, and with open gills 
underneath, and with a thick fleſhy, round, ſolid foot-ſtalk, 
about ſix fingers high above ground, and ordinarily as thick 
as one's thumb : If you cut any of this muſhroom, it will 
bleed very freely a milky juice, which taſtes much hotter on 
the tongue than pepper, not clammy to the touch, not much 
diſcoloured by-the air, or the blade of a knife, as is uſual with 
moſt vegetable juices; it became ſuddenly concreted in the 
glaſs phial into, which it was drawn, and in ſome days was dried 
into a firm cake, which alſo retained its fierce biting taſte and 
white colour ; and notwithſtanding the heat of this juice, it was 
obſerved to abound with fly-maggots ; and the youngeſt and 
tendereſt of theſe muſhrooms, that is the moſt juicy, were 
much eaten by the grey meadow naked ſnail, lodging them- 
ſelves within the ſides of the plant. Mr. Wray is of opinion, 
that this muſhroom is the' ſame with that deſcribed in Job. 
Baubin. J. 40. c. 6. under the title of Fungus piperatus albus, 
lafteo ſucco turgens, for almoſt in all points the deſcriptions 


agree exactly. 
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Of Veins in Plants; by Dr. Liſter. Phil, Tranſ. Ne go, 
* | p. 5132. , 
HE ſkin of a plant may be entirely cut off with part of 
the ſpongy Parenchyma, and no ſigns of milky juice 
follow, that is, no breach of a vein ; again, the plant has been 
ſtripped of its ſkin by pulling it up by the roots, and expoſing 
It to the wet weather, untill it became flaccid, without any 
Injuty to the veins, which yet, upon inciſion, would bleed: 
heſe experiments make againft the general opinion of one 
only ſap, looſely pervading the whole plant, like water in a 
ſponge : In the traverſe cuts of plants, are ſeen, as it were, 4 
certain order and number of the bloody orifices of diſſected 
veins; we obſerve alſo in a leaf, which is taken to be the ſim- 
pleſt part of a plant. 1. That the veins accompany the ribs 
and nerves, as they are commonly called, and are diſtributed 
into all the parts of the leaf, according to the ſubdiviſions of 
thoſe fiervous filaments, and are with them diſpoſed into a 
Eertain net-work; whether by inoſculations, or bare contact on- 
ty, he pretends not to determine. 2. That in a traverſe cut of 
2 leaf, the middle fibre or nerve, for inſtance, ſeems to yield 
dne big drop of a milky juice, ſpringing; as it were, from one 
vein, yet by the microſcope it plainly appears, that there are 
many veins, which contribute to the making up that drop. 
4. That if a fibre or nerve be carefully taken out of the leaf, 
the Veins will appear in it, like ſo many ſmall hairs, or pipes 
anning alohg the nerve. 4. That thoſe numerous veins are 

Mt 6f aß equat 
contrary. 8: Tho' we ſeem to be more certain of the ramih- 
the fibres, whereiti theſe veins are, yet we are not 


Pr. Zifter is of opihion, chat theſe veins do Mill accompany 


in the ſtalk, and that ſtalk explicated in clothing the twig or 
ſtem of the plant ſeems to be the reaſon of the regular budding 


and 
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and thoſe of the branches in the trunk, or body of the tree; the 
like ſeems to be obſerved in an inverted order in the ſeveral 
coats and ramifications of the root, and this the ſeveral circles 
of bleeding orifices in tranſyerſe cuts ſeem to confirm: But in 
the roots of plants, if a ſimple coat be ſeparated, and expoſed 
between your eye and the light, the veins appear to be {trange- 
ly entangled, and not in the ſame ſimple order as in the leaves z 


the like ſeems to hold of the bark of the bodies of trees: From 


what has been ſaid, it may well be doubted, whether there 
is any Sinus, or common trunk, into which all the veins do 
unite ; but rather, that there are a multitude of veins equall 

large, each exiſting a-part by itſelf: The ſubſtance of the 

veins ſeems to be as truly membranous, as thoſe of animals, and 
like them are elaſtic ; again, theſe membranous pipes are ex- 
ceeding thin and tranſparent, for they ſuddenly diſappear and 
ſubſide, after they are exhauſted of their juice, and in parti- 
cular, the liquor, they contain, is ſeen quite thro* them: In 
the keeneſt froſt the juice was frozen into perfect hard ice, but 
the milky juice in the veins was as liquid as ever, but not ſo 
briſk, as in open weather; whence, it appears that this latter is 
endued with a certain degree of fermentation, by which both 
itſelf and the plant are preſerved from the injuries of the 


weather; and hence alſo appear the different uſes and natures 


of theſe juices, and that the frozen iſicles, or that copious, di · 
luted and limpid ſap is alimental, and the milky unfrozen 
Juice, the only proper venal juice. 

As to the motion of theſe juices, it is certain; 1. That the 
milky juice always moves and ſprings brifkly upon the opening 
of a yein; the limpid ſap only at certain ſeaſons. 2. That the 
venal juice has a manifeſt inteſtine motion, or fermentation, 

According to the knowledge we yet have of the parts of 
plants, theſe juices ſeem to move by a mechaniſm of parts far 
different from that of animals; for in plants we do not yet 
diſcover any uniting of veins into one common trunk, no 
pulſation, no ſenſible ſwelling by ligature, nor difference in 
veins, Oc. | 

There ſeem to be manifeſt ſigns of ſenſation in plants, as 
appears ſrom the ſudden ſhrinking of ſome, the frequent clo- 
ling and opening of flowers, the raiſing the heads of poppies 
from a pendulous to an erect poſition, and particularly, the 
vermicular motion of the veins, when expoſed to the air. 

As the preventing the blood of animals from coagulating, is 
one reaſon ſor the neceſſity of a circulation in them, fo the 


— — 


— w | 
— 


—— 
— 


3 


— — 
= = = 
= - — — 
_— . 


2 = 


— 
. 


— — 


: = — —— — 


f 
| 
| 
| 


＋— — - — 
2 


- ——_ — 


— 


44 MEMOIRS / the 


ſame thing holds for a like circulation in plants; for tlieir jul- 
ces do immediately break and coagulate, aud the ſerum in one 
as well as in the other becomes a ſtiff jelly by a little ſtanding; 
and it appears by various experiments, that probably more 
uſeful preparations, and a truer analyſis, and ſeparation of the 
parts of vegetable drugs might be effected, whilſt they are 
bleeding and liquid, than after they once become concreted 
and have loſt their natural fermentation. 


A Freezing Rain in Somerſetſhire; by Dr. Beale. Phil, 
Tranſ; Ne go. p. 5138., 

T HE freezing rain, which fell here in December 1672, 

has made ſuch a deſtruction of trees from Briſtol to 
Wells, Shepton-mallet, Bath and - Bruton, and other places of 
the weſt as may ſeem incredible: It deſtroyed many orchards 
expoſed to the north-eaſt ; had it concluded with ſome guſts of 
wind, it might have been of bad conſequence ; the ice, on a 
ſprig of an aſh- tree of juſt à of a pound, weighed 16 pounds; 
and a ſmall bent or bulruſh was encompaſſed with ice five in- 
ches in circumference ; and yet tho' the trees and hedges were 
loaden with ice, there was none to be ſeen on rivers, nor on 
ſtanding pools: Some travellers were almoſt killed by the 
coldneſs of the freezing air and rain ; all the trees on the high- 
way from Briſtol to Shepton, were fo torn and broken down by 
the weight of the ice, that the road was become unpaſlable ; 
ſome were aff:ighted with the noiſe in the air, till ro ob- 
ferved it was owing to the ſhock of the icy boughs againſt each 
other ; ſome again ſaw this freezing rain fall upon the ſnow, 
and immediately freeze to ice, without ſinking into it, ſo that 
it was all along covered with ice: Theſe froſts were imme- 
diately ſucceeded by glowing heats, which cauſed exceſſive 
ſweating both by night and day ; the buſhes and flowers appeared 
in ſuch forwardneſs, as if it had been in April or May; an 
apple-tree bloſſomed before Chri/tmaſs, and bore apples per- 


fectly knit before new-year's tide, and as big as the end of 


one's finger. 


A method Fd drawing Tangents to all geometrical Curves; 9 
Mr Sluſius. Phil. Tranſ. Ne go. p. 5 143. Tran/lated from 
the Latin. * mo 

E T any curve DQ (Fig. 6. Plate XI.) be given, al 
whoſe points may be referred: to any given right line 


E AB, thro the right line AD; it matters not, whether E K 
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be a diameter or any other line, or whether there be alſo given 
other lines, which, or their powers, may come into the equation. 
In an analytical equation, for greater plainneſs, let D A be 
always deſigned by v, BA by y, and let EB and other known 
quantities be expreſſed by conſonants ; then let D C be ſuppo- 
ſed drawn, touching the curve in D, and meeting E B produ- 
ced, if needful, in the point C; and let CA be always called 
a; and this will be the general rule for finding C A or a, 
1. Reject out of the equation all thoſe members, in which 
either y or v is not found, then put all thoſe that have y, on 
one fide ; and all thoſe which have v, on the other, with their 
ſigns T or — ; and let the latter for diſtinction and eaſe ſake 
be called the right, the former, the left ſide. 2. On the right 
ſide let there be prefixed to each member, the exponent of 
the power, which v has there, or which is all one, multiply 
all the members into that exponent. 3. Let the ſame be done 
alſo on the left ſide, multiplying each member there by the 
exponent of the power of y therein; and beſides, let one y in 
each member be always changed into @ : The equation thus 
reformed ſhews the method of drawing a tangent to the given 
point D; for ſince that point is given, y and v are likewiſe 
given, as alſo the other quantities expreſſed by conſonants, 
conſequently a muſt be known : Any obſcurity that may be in 
this rule, will be cleared up by ſome examples; let this equa- 
rion 5 - = * be given, in which let E B'beb; B Ay; 
DA, v, andlet a or AC be ſought, ſo that drawing D C, it 
may touch the curve D Qin D: . to the rule, no- 
thing is to be rejected out of this equation, fince in each of its 
members either y or v may be found; and it is beſides fo diſ- 
poſed, that on one fide are all the members in which y is, and 
on the other ſide all thoſe in which v is found; there is there- 
lore only to be prefixed to each member the exponent of the 
power of y or v in each, and on the left fide one y to be changed 
into a, that it may be ba —2ya = 2vv; now this equa- 
tion ſhews the method of drawing a tangent to the point D, or 
— 29 
5 == = AC; And if the equation 29 + by — yp 
S were given, the equation for the tangent would be en- 
tirely the ſame with the preceding, after rejecting g g accord- 
ing to the rule; ſo from 2b y* — y *=v 3 ariſes 4 bly 4 — 3594 


3 | 
by rpg tr, from bb y + zyy TY 
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= fu, is made 586 5-2 zZy4a = ya 29 v, and 
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＋ * becomes 357 à — 495 a=294qvv + 3Zzv3, and 
4 => 3 = * ; in theſe and ſuch like equations there 
en be no difficulty 3 poſſibly there may be a little in thoſe, ſome 
of whoſe members conſiſt of the products of into v; as y v, yy .v, 
5 b, Cc. yet that difficulty is but inconſiderable, for ſuppoſe 
you-have 5 = boy —y v , nothing is to be thrown out of this 
equation, ſince either y or v is found in each member; but that 
it may be diſpoſed according to the rule, y vf muſt be taken 
twice, and be put both on the right fide, in which are mem: 
bers having v, and on the left ſide, whoſe members have y, 
ſince y v contains both y and v; then you muſt make y* + 


viz. 3% a + vvd4=26bvv —t3:v v, 4 will be, equal to 
2 ——— 3102 | 3 for the rule is to be thus underſtood,” vix. 
5 ov +8 © Sa wo 95 5 1. e | 

at on the left ſide the power of vis not to be regarded, 
wherefore the exponent of vv muſt not be prefixed to y v 
only that of y; as on the right fide; the power of y in y u v 
muſt not be regarded, but only that of u, whoſe exponent is to 
be prefixed ; thus, if it were 5 +'b jy $==2 99 v %— pp vs 
it ſhould be y = by 4 + 29D — vp 3g and 
the equation for the tangent would be 5-y 4a + 4 by 3,4 7 


=. | 


- ya v * 7 7 V3 9 v3, and a =. 
And theſe examples ſeem to comprehend all poſſible: variety 
of caſes ; but perhaps it may be of uſe to apply whatwa 
explained in general to ſome particular line or other Let 
therefore the curve BD, Plate XI. Fig: 7. be given, of fuch 
a property, that aſſuming in it any point D, and B D be drawn, 
and DE erected perpendicuiar thereto, meeting the right Jine 
BE in E, the right line DE may be always equal to the right 
line BF; to expreſs the equation analytically, let D*A deg; 
BA,y;BF orD E, 9; then will E A be equal 3 0 and 
the ſquare of D E being equal to the two ſquares of D A and 
AE, the equation will be 77 * .— 0 v, or 725% = 
Nee einen „ dee 
v + + uv, which, according to the rule, is to be thus re- 
formed far the tangent, 49 % — py vv eee 

1 £5 fs 4117 


69% 3757 03; 
5% +4by» + 250% 


1129 od. 2 ** re erer 


os KK As K 


11 


% = > 


SS 3 


6 


ROYAL SOCIETY. | 
4 v*+-2yyvU 
29414>—2vyye =4v* 2 vv, and = ——— guy 
A ſkilful mathematician cannot be ignorant how to reduce ſuch 
equations to eaſier expreſſions for conſtruction; as in this ex- 
ample, ſeeing the rectangle B AE is ſuppoſed equal to the 
ſquare of A D, if E A be called e, it will be vyv=ye, and 
v+=yyee, andgg = ye + ee; therefore ſubſtituting their 
value in the equation, it is a= 2 2, that is, a e 2 ey 
＋ yy, and adding ee to both ſides, ae + ee=ee r 249 
+ yy; therefore the three quantities e, e +y, and e +. a, OC 
EA, EB, and EC will be in continued proportion, and the 
conſtruction will become eaſy. ps 
As it has been hitherto ſuppoſed, that the tangent be drawn 
towards B, tho' it may happen from the data to be either 
parallel to A B, or to be drawn to the contrary part, ſo it now 
remains to determine, how this variety of caſes may be diftin- 
zuiſhed in equations; making a fraction for à as in the above- 
mentioned examples, the parts both of the numerator and deno- 
minator, with their ſigns are to be conſidered j for 1. If in 
both parts of the fraction all the ſigns be either affirmative, or 
at leaſt the. affirmative exceed the negative, the tangent is ta 
be drawn towards B. 2. If the affirmative quantities exceed 
the negative in the numeraror, but be equal to them in the 
denominator, the right line drawn thro? D parallel to A B will 
touch the curve in D; for in that caſe @ is ofan infinite length. 
3. If both in the numerator and denominator, the affirmative 
quantities be leſs than the negative, changing all the ſigns, the 
tangent is again to be drawn towads B, and this caſe coincides 
with the firſt, 4. If the affirmative quantities exceed in the 
denominator, and come ſhort of the negative in the numerator, 
or on the contrary, then changing the ſigns in that part of the 
fraction where they are leſs, the tangent muſt be drawn a con- 
trary way, that is, A C muſt be taken towards E. 5. But 
whenever the affirmative and negative quantities are equal in 
the numerator, let them be how they wilt in the denominator, 
a will become nothing; and conſequently the tangent is either 
AD itſelf, or E A, or parallel thereto, as will eaſily be found 
by the data; and theſe various caſes may be explained by 
equations for the circle; let the diameter of a ſemicircle be 
E B, Fig. 8. and let D be a point given, from which the per- 
pendicular AD may fall = v, let BA=y, BE = b, the 
equation will be % - =v v, and drawing the tangent 
| £ FP 0 DC. 
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PD C, it will be A C, or a = I now if þ be greater than 


2 y, the tangent is to be drawn towards B, if leſs, toward E, 
if equal to it, it will be parallel to E B, as was ſaid in Ne x, 
2, 4: Let there be any ſemicircle inverted, as ND D, Fig. g. 
the points of whoſe periphery are to be referred to the right 
line BE, parallel and equal to the diameter; making NB 
'= d, and all things elſe as above, by -) dd TU 


2 v9 - 24 v 
24 v; therefore A Cor a 25 5 now ſince v here is 


ſuppoſed to be always leſs than d, if 6 be greater than 2 y, then 
the tangent muſt be drawn towards E ; if equal, it will be 
parallel to B E; if leſs, changing all the ſigns, the tangent muſt 
be drawn towards B, as by Ne 4, 5, and 3; but there could be 
no tangent drawn, or at leaſt, E B would be the tangent, if 
NB had been taken equal to the ſemidiameter or 24 = &, as 
by Nè 5 : Let there be another ſemicircle, whoſe diameter 
N B, Fig. 10. is perpendicular to E B, and to which its points 
are ſuppoſed to be referred; let N B be called 5, and all things 
ſtanding as before; the equation will be yy=b v - vv, and 


a= 22 —=2v09 3 now if ô be greater than 2 v, the tangent 


| 29 n 
muſt be drawn towards B; if leſs towards E; if equal, DA 
will be the tangent, as by Ne 1, 4, and 5. And theſe are all 
the various caſes that the conſideration of equations can afford, 


Efefts of the varying Weight of the Atmoſphere upon Bodies 
in Mater; by Mr. Boyle. Phil. Tranſ. N* g1. p. 5156. 


W HEN we conſider what quantity of air appears by the 
pneumatic engine to be lodged in the pores not only of 
water, but of the blood, ſerum, urine, gall, and other juices of 
the human body, the very alteration of the atmoſphere in point 
of weight may in ſome caſes have conſiderable effects on men's 
health ; as when the ambient air, for inſtance, grows ſuddenly 
much lighter than it was before, or than it was wont to be; the 
ſpirituous and aerial particles plentifully lodged in the maſs of 
blood will naturally ſwell that liquor, and ſo diſtend the greater 
veſſels, and thus not a little alter the celerity and manner 0 
the blood's circulation thro* the capillary arteries and veins 
and the following experiment may ſerve to confirm this notion : 
Cauſing to be blown at the flame of a lamp three ſmall round 
glaſs-bubbles, about the bigneſs of hazel-nuts, and furniſhed 


cach of them with a ſhort and ſlender ſtem, by whoſe m 
e 
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they were ſo nicely poiſed in water, that a very ſmall change 
of weight would make them either emerge, if they but lightly 
leaned on the bottom of the veſſel, or fink, if they floated on 
the top of the water ; this done, when the atmoſphere was of a 
convenient weight, they were put into a wide mouthed glaſs, 
furniſhed with common water, and leaving them in a quiet 
place, they were ſuffered to continue there many weeks; 
ſometimes they would be at the top of the water, and remain 
there for ſeveral days, or perhaps weeks; and ſometimes they 
would fall to the bottom, and after continuing there for ſome 
time, they would again emerge; and tho” at times they would 
riſe to the top, or fall to the bottom of the water, according as 
the air was hot or cold, yet is was not difficult to diſtinguiſh 
thoſe motions from thoſe produced by the varying gravity of 
the atmoſphere ; for when the beams of the ſun, or the heat of 
the ambient air, by rarifying the air included in the bubbles, 
made that air drive out ſome of the water, and conſequently 
render the whole bubble, conſiſting of glaſs, air, and water, 
ſomewhat lighter than a bulk of water equal to it, and tho? the 
bubble did neceſſarily ſwim as long as the included air was 
thus rarified, yet when the abſence of the ſun, or any other 
cauſe, made the air loſe its adventitious warmth, there would 
again enſue a condenſation of the air, and thereupon an intru- 
ſion of more water, to ſucceed the air into the glaſs, and con- 
ſequently a ſinking of the bubble, and this would commonly 
happen at night, if not ſooner ; but when the riſing and falling 
of the bubbles was owing to the varying weight of the atmo- 
ſphere, it appeared by the barometer that they ought to do ſo, 
in ſo much that it might be predicted, whether the mercury in 
the barometer ſhould be high or low, by obſerving the ſituation 
and poſture of the bubbles; and tho* the changes of air as to 
heat and cold, unleſs the atmoſphere were conſiderably either 
too light or too heavy, would place the bubbles ſometimes at 
the top, and ſometimes at the bottom of the water, within the 
compaſs of a day; yet if the atmoſphere were either very 
heavy, or very light, the bubbles would continue at the bottom 
or top of the water for many days together, in caſe the atmo- 
ſphere did not in all that time change its gravity. 
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Df the Suſpenſion of Mercury at an unuſual Height ; by 
F Dr. Wallis. Phil. Tranſ. N' g1. p. 5160. 


N the Toricellian experiment, the quickſilver contained in 
the inverted tube of what length ſoever it be, whoſe open 
orifice C fig. 11. Plate XI. is immerſed in ſtagnant mercury, 
does uſually ſubſide to about 29 inches above its ſurface AB, 
and there remain ſuſpended as at I ; but if the quickſilver be 
well cleanſed from air, it has been found to ſtand top: full, 
even to the height of 75 inches; but upon the admiſſion of the 
aft air, or a ſhaking of the tube, it falls down to the uſual 
indard. Dr. Wallis would account for this from the ſpring 
of the air, which is neceſſary to put heavy bodies in motion, 
that are not impelled by any other force; and my Lord Broun- 
cker ſuppoſes, that there might be yet in the air a greater 
weight or preſſure than this, neceſſary for the height of 29 
inches, in caſe there be nothing but the bare weight of quick- 
filver to be ſupported ; and with this Mr. Huygens ſeems to 
agree, ſave that what the former denominates air, the latter 
calls a more ſubtile matter: But Dr. Wallis thinks there muſt 
be ſomething more than this ſubtile matter to ſolve this phæ- 
nomenon, notwithſtanding M. Huygens's experiments in favour 
of it; for if this matter be ſo ſubtile as to preſs thro” the top of 
the glaſs on the quickſilver, and conſequently thro' the upper 
on the lower of the two marbles ; it does not appear, why it 
ſhould not balance itſelf above and below, in the ſame man- 
NET as common air would do, if the tube were pervious to it 
at both ends, and the quickſilver, by the preponderancy of its 
own weight, fall preſently ; and it does not ſolve the difficulty 
to ſay, that tho” glaſs be penetrated by it, yet not in ſo copious 
4 manner as where no glaſs is, becauſe the ſame obſtacle does 
juſt in the ſame manner remain, when the tube is in part emp- 
ed, as when the quickfilver is not cleanſed, the pores of the 
glaſs not being, by either of theſe, made more pervious; and 
it we ſuppoſe the ſubtile matter to be ſtrained thro* with ſome 
_ 2fficuity, as air or water would be thro” a cloth, this might 
pollibly cauſe the quickſilver, when it ſinks, to ſink gradually, 
but not ſuddenly to the height of 29 inches, as from D to I. 
The connection or coheſion of the parts of mercury, either 

to each other, or to the ſides of the glaſs, which M. Huygens 
tuppoſes to require for their ſeparation a greater force, than is 
in theſe percolated particles, till they have room made them to 
combine, ſeems the lefs conſiderable, becauſe it is not ſo ne- 


ceſlary 
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ceſſary to ſeparate them from each other, ſince they may unſe- 
parated ſlide down by the ſides of the glaſs, to which it is well 
known, the quickſilver is not apt to ſtick; as water wilb not 
unite with oil or greaſe ſo that there needs no ſuch» force! to 
jisjoin the mercury from the glaſs, whatever force may be re- 
quifite for disjoining its parts from each other. 
* If therefore we ſhould ſuppoſe the preſſure of the groſſer air 
I! downwards on AB, the ſurface of the ſtagnant quickſilver, 
he and conſequently by means thereof upwards at C, ſufficient: 
only to ſuſtain the mercury in the tube to the height of I but 
= ſuper· added weight or preſſure of the purer air to hold it 
. up as high as D, 75 inches or more; when full, and the quigkr 
* flver well cleanſed; as if in all that time it could not entor at 
D; but in caſe the mercury be not ſo eleanſed, or be already 
ſunk to H, this purer air would enter at D, and thruſt it down, 
to I, counterbalancing the preſſure at C of the purer, but not 
of the groſſer air, which ſeems to be the ſum of what M. H- 
gens advances ; yet one muſt be at a loſs, why it may not as: 
well penetrate D at firſt; to begin the deſcent of the mercury, 
as 17 to purſue it; and why not as well begin the de- 
ſcent HEN che quickſilver is well cleanſed of air, as when it is 
not ſo; und why alſo, if the purer air do freely enter at D, it 
does not preſently fall; or, if not freely, why, when it falls, 
it falls faddenly, and not leiſurely from D to I: Dr. Wallis 
therefore would aſcribe the cauſe of this phænomenon to that 
ſpring of the air which is wanting in quickſilver; now ſuppo- 
ing that a body at reſt will continue in that ſtate till it be put 
in motion by ſome force, which may be either that of percuſ- 
lon from ſome body already in motion, which is the cafe when 
the quickſilver falls by ſhaking or ſtriking the tube, or of pul- 
hon from a contiguous body beginning to move, as by the ex- 
panſion of ſome adjacent ſpring, which is the caſe when the 
ſpringy parts of the air, either left uncleanſed, or re- admitted 
into the quickſilver, do by expanding themſelves put the 
quickſilver in motion; and therefore if quickſilyer be not a 
ſpringy body, it cannot on that account put itſelf in motion. 
| My Lord Brouncker does a little alter the caſe from what 
ſeems to be M. Huygen's hypotheſis j for he ſuppoſes this purer 
part of the air to be of a like nature with the groſſer; which 
M. Huygens does not, and tho' finer than the reſt, ſo as to pene- 
trate glaſs, which the groſſer will not do, yet of a ſpringy nature 
like the groſſer air, which therefore acts not only by its weight, 
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a ſmall proportion, it acts as effectually at its firſt entrance, 2 
if the whole incumbent air had admiſſion, its 8 of a 


like tenſion with that of the external air; but tho* M. Huygens 
muſt allow his ſubtile matter weight; yet whether he makes it 
ſpringy does not appear; and when he ſays, that without dif- 
ficulty it penetrates glaſs, water, quickſilver, and all other 
bodies, which are impenetrable to air ; whether he mean, as 
the words ſeem to impart, without great difficulty, tho' with 
ſome, is not eaſy to determine: But his Lordſhip, tho? he allow 
His ſubtile ſpringy matter to penetrate glaſs, yet not without 
difficulty, and till it have ſome room made as at H D, where- 
in it may collect itſelf, it cannot exert its ſpring, and therefore 
not while top- full of cleanſed mercury; but it acts imme- 
diately as ſoon as ſome room is made for it; whereas, if the 
quickſilver be not purged of air, that little, which remains, 
does by its ſpring begin the motion ; he alſo thinks it probable, 
and which, if true, will be a good confirmation of this hypothe- 
ſis, that a large but low tube of glaſs, ſhorter than 29 inches, 
may ſtand top-full of quickfilver, tho* with a ſmall hole at top, 
as at K, at leaſt if immerged in water; he might alſo ſuitably 
enough to his own hypotheſis have allowed his more ſubtile 

rts of common air to penetrate quickſilver, but not glaſs; 
and therefore in cafe of room for it at HD, it might paſs u 
wards thro' the ſtagnant quickſilver, and that at C, to HD, 
and there exert its ſpring. 

There is yet another way of explaining the ſame hypotheſis, 
without allowing this ſubtile matter to pierce the glaſs, which 
is this; our common air being an aggregate of very heteroge- 
neous parts, ſome of them may be ſuppoſed ſpringy, and 
others not ſo; the fpringy parts may be conceived to be ſo 


many conſiſtent bodies, like ſmall hairs or ſpringy threads 


wrapped up in different forms, and variouſly entangled, ſo as 
to form many vacuities capable of admitting ſome fluid matter, 
which may inſinuate itſelf into thoſe vacuities, without diſturb- 
ing the texture of theſe ſpringy parts; and which may preſs as 
a weight, but not as a ſpring; now if in the Torricellian tube, 
there be a quantity of ſuch ſpringy matter, its ſpring will be 
equally ſtrong with that of the external air, and therefore able 
to counterbalance it, tho? its weight be much leſs, becauſe ad- 
mitted with ſuch a tenſion ; but if only an unſpringy fluid, 
which preſſes as a weight but not as a ſpring, and defended by 
the glaſs tube from any other preflure, ſave that of its own 
weight, it will {till be too weak to force its own way, my 
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ſingle weight be equivalent to that which it is to encounter, 
which is not only the ſpringy part of the air, but alſo that fluid 
unelaftig part, whjch, 'tho' on account of its fluidity, it would 
yield to a ſpringy body preſſing thro” it; yet not to this fluid 
that is like itſelf deſtitute of ſuch a ſpring, and is therefore able 
to ſuſtain ,it at a much greater height than it could — 
freed of ſpringy air, ſo long, at leaſt, till ſome ſpringy body 
be admitted, or ſome concuſſion equivalent to it, put it in mo- 
tion; and. being once in motion, it will continue in it, till ſtop- 
ped by; ſome equivalent poſitive force: [This explication may 
be ſubjęect to ſome difficulties and exceptions, but to fewer 
than that of allowing the glaſs penetrable by this ſubtile mat- 
ter; but the beſt way to determine this matter is, by ſuitable 
experiments. 


A Diſcovery of two Planets about Saturn; by M. Caſſini. 

Pͤhbil. Tranſ. Ne ga. p. $178. 
42 the end of October 1671. Saturn paſſed cloſe by four 

ſmall fixt ſtars, that could only be ſeen by a teleſcope within 
the Sinus of the water of Aguarius; which Rheita took once 
for new fatellites of Jupiter, calling them Urban-octavians;; 
but Hevelius, who called them Ulaſdiflavians, ſhewed they 
were ſome of the common fixt ſtars that may every day be 
ſeen with a teleſcope any where in the heavens: This paſſage 
of Saturn gave occaſion to diſcover in the ſame place, within 
the ſpace of 10 minutes with a teleſcope of 17 foot, made by 
Campani, eleven other ſmaller ſtars, one of which, by its parti- 
cular motion, ſhewed itſelf to be a true planet; and it was found 
to be ſo, by comparing it not only with Saturn and his ordinary 
ſatellite, diſcovered 1655 by M. Huygens, but alſo with other 
fixt ſtars; its motion was very manifeſt in reſpe& of the fixt 
ſtars, but leſs ſenſible in reſpect of Saturn; yet it appeared, 
that from October 23th to November iſt, his diſtance from 
Saturn increaſed weſtward, and from that time to November 6th 
it diminiſned; fo that his greateſt digreſſion from Saturn hap- 
pened in the beginning of November; | which was found te be 


8', or 10 +4. diameters of Saturn's ring, and triple that of the 


ordinary ſatellite; and hence it was judged, that the time of 
his revolution was quintuple, applying to the ſatellites that pro- 
portion, which Kepler. hath remarked: in the primary planets, 
between the periodical times and their diſtances : Dec. 16th, 
Saturn had reſumed his round figure, and to the eaſt of him 
Was a ſmall tar at #-great-diſtance in a ſtreight line with Sa- 
: Gge zurn, 
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turn, and his ordinary ſatellite, which was alſo oriental, but at 
a ſmall diſtance from Saturn. Dec. 24th, this ſatellite Was 
ſeen in the weſt, and an oriental ſtar leſs diſtant from Saturn 
than that ſeen the 1 6th. 

Dez. 13thand 1yth, 1672, with an excellent teleſcope of 35 
foot; made by Campani, an occidental ſtar, remote from Saturn, 
was 'obſerved, which in both theſe obſervations had a ſouthern 
latitude in reſpect of the line of his wings ; but in the firſt it 
was further diſtant from Saturn than in the ſecond ; ſo that if 
this was the ſame ſtar, it moved towards Saturn on the eaſt, 
and conſequently, ſuppoling it to be its ſatellite, it was in the 
ſuperior part of its circle. 

Feb. 6th, 1673, it was ſeen again, and all the following days 
to the 20th ; this new planet removed more and more from 
Saturn, till the 19th of Feb. when the difference between his 
paſſage, and that of the centre of Saturn was 30# of an hour, 
which gave at leaſt 10 diameters of Saturn; and on the 20th, 
the diſtance was judged by eſtimation to be greater: By the ap- 
parent ſwiftneſs of his motion during the firſt days, it was very 
eaſy to ſee that this planet had been in conjunction with Saturn 
Feb. 3d, 1673 ; and by his motion to the weſt, it appears, that 
he was in the inferior part of his circle ; ind becauſe during 
this time of 17 days, he removed more and more from Saturn, 
tis certain that he remained in the ſame quadrant of the infe- 
rior. occidental circle above 17 days, and that his whole revo- 
lution is more than 68 days: He was theſe laſt days at 2 
diſtance almoſt equal to that which he had about the end of 
Octob. 1671; ſo that in 480 days, or thereabouts, he made a 
certain number of entire revolutions, which can be no mort 
than 7, ſince each of them is queſtionleſs more than 68 days; 
if you ſhould count 7 of them, each would be 68 4 days, if 
you reckon 6, each would be 80 days, if but 5, each would be 
96 days; but this laſt ſuppoſition can by no means be made to 
agree with the two obſervations of December 1672, and * 
firſt does not agree ſo well with them as the ſeconßc. 
Dec. 23d, another ſmall ſtar was found weſtward of A 
between him and his ordinary ſatellite, which was alſo on the 
welt, almoſt at double diſtance; Dec. zoth, a ſmall ſtar was 
ſeen to the eaſt of Saturn, without any latitude between him 
and his ordinary ſatellite, which had alſo paſſed to the eaſt of 
him; Jan. 10th, 1673, this little ſtar appeared to have re- 
turned almoſt to the ſame poſition in reſpect of Saturn and þis 
ordinary ſatellite, where it had been Dec. 23d; Jan. 7 


Ro YAE SOCIETY. 415 
the ordinary ſatellite was oriental, and the new one occidental, 


as it had been in the preceeding, but a little nearer to Saturn; 


rhat ſame evening this planet was obſerved for an hour toge- 
ther, in which time it approached to Saturn on the weſt, and 
conſequently it was in the ſuperior part of his cirele, which con- 
firmed it to be an interior ſatellite; thus the purſuit of ano- 
ther ſatellite, which was at a greater diſtance from Saturn, and 
had a longer period, gave occaſion of diſcovering this, which 
is nearer, and whoſe period is ſhorter ; then it was, that com- 
paring the obſervations together, the rule of the motion of the 
new interior planet was found ; for the two laſt ſhewed, that 
in five days he had made more than a whole revolution; by 
the firſt obſervation compared with the third, it was judged that 
in 18 days he had made a number of revolutions, Almoſt whole 
ones, which were four, each of them of four + days; fo that 
between the 10th and 15th it might be, that there had been 
one revolution of four + days, or two revolutions of two x days 
each ; but the combination of the firſt with the ſecond, caufed 
him to ſeclude the period of two £ days; it was therefore judged 
by theſe obſervations, that this laſt planet finiſhes its revo- 
tion about Saturn in four 3 days; that the ſemidiameter of his 
circle is of 1 J of the diameter of Saturu's ring; that he was 
towards his greateſt occidental digreſſion, Dec. 23d, and Jan. 
1it, about ſeven o'clock in the evening. 


The Volatilixation of Salt of Tartar and other fixt Salts 3 by 
Dr. Von der Becke. Phil. Tranſ. Ne 92. p. 5185. 


'P HIS learned author having exploded the uſeleſs and 
empty terms of faculties, qualities, &c. and recom- 
mended the inveſtigation of nature by experiments guided by 
reaſon 3 endeavours to ſhew, firſt, the cauſes of the fixation of 
the ſalt of tartar z ſecondly, the reaſons of the volatilization 3 
thirdly, what degree of volatility the falt of tartar hath acquired 
in that fermentution made with its own ferment. | 
As to the firſt, he blames thoſe that divide ſalt into fixt and 
volatile, that diviſion, in his opinion, being unknown to na- 
ture; there not being any fixt ſalt to be formally found in any 
body before calcination ; ſuch as the alcalizate ſalt of tartar and 
other fixt ſalts are, produced by calcination z he therefore 
informs us, that ſalts that are volatile before incineration, are 
by the action of the fire ſo colliquated among themſelves 
and with the earthy particles, as to become fixt thereby; for 
the clearing of which, he ſuppoſes, with ſome others, that 
G T8 2 there 
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there are two kind of falts, vis. an Altali and an Acid, as the 
genuine inſtruments of nature in the germination of plants, the 
firſt conceptions of animals, and in all the beginnings of fer- 
mentations ; and theſe two ſalts he affirms to be volatile, and 
therefore eaſily reſolvable by the falt of the air; fince it ap- 
pears, that all vegetables, eſpecially aromatics, if they be an 
conſiderable time expoſed to the air loſe their ſalts ; 'ahd that 
woot in particular, by the action of the air conſuming the vo- 
Iatile ſalt, does in time quite moulder away: Whilſt therefore 
theſe ſalts are looſened, and ſet at liberty by the fire, elſe they 
would not act, they begin to operate on each other ; the vola- 
tile ſalt working on the volatile Alcali, fixes it, and they ate 
colliquated together; which operation of nature being well 
obſerved, it will be manifeſt, that that reccived axiom is falſe ; 
Biz. things volatile are fixed by thoſe that are fixt, and things 
fixt rendered volatile by thoſe that are volatile : Now that vo- 
latile ſalts are confumed by the air, and colliquated by fire, 
— notorious, that common people are wont to fink in water 
ch timber as they would preſerve from putrefaction, thereby 
to keep it from the air, and to harden it to a greater degree 
for ſtrong ſupports of buildings; hence alſo they ſlightly burn 
the ends of timber to be ſet in the ground, that ſo by the 
faſron made by fire, the volatile falts, which by the acceſſion 
of the moiſture of the earth would eaſily be conſumed to the 
corrupting of the timber, may fix each other; for which rea- 
fon alſo, viz. the fuſion of the volatile ſalts, ſhip-carpenters 
are wont to burn the lowermoſt parts of ſhips, that lie under 
water; and to uſe a very common inſtance, it is known, that 
whil{t wood burns, the ſmoke aſcends wherein the two volatile 
falts are contained, that coagulate each other into ſoot ; which 
falts may again be eaſily ſeparated ; and theſe volatile ſalts, 
conſtituting the ſmoke and ſoor, riſe till the wood is reduced to 
Hhes, in which the remaining volatile ſalts are colliquated to 4 
Hixt ſalt, to be eaſily waſhed out with water; theſe two vola- 
tile ſalts do therefore afford the matter, of which the fixt ſalt 
is made by means of the fire; whence it is evident, that fo 
much the more fixt ſalt is obtained, which really happens; the 
more volatile ſalt the niixt body contained before incineration ; 
as alſo why freſh herbs burnt to aſhes yield a greater quanti 
of fixt ſalt than diy, becauſe the air robs them of the greate 
art of their volatile ſalts; and on the ſame accbunt, decayed 
ind monIdered wood contains almoſt no fixt falt, having alſo 
Loft its weight, SO TS 
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After having thus ſhewn, that no fixt Alcalizate falt is to 
be found in mixt bodies before incineration z and how the vo- 
latile ſalts are by calcination brought to fuſion and ſo fixed; 
the author, in order to a further proof of the fixation of ſuch 
volatile ſalts, takes notice of the mixture of earthy parts in 
ſuch bodies; ſome of which, when thele two volatile ſalts thus 
opened by the fire act on each other, are coagulated with 
them; which he conceives to be the caſe, when theſe two 
fats, being concreted in the kidneys, do by their aſperities 
wound the blood veſſels, whence the nephritic pain; and fo 
coagulate together with themſelves the extravaſated blood, 
which makes the ſtone in the kidneys reddiſh, as that of the 
bladder is whitiſh from the mucous ſubſtance of that part; 
and fo he obſerves that the ſtones concreted in the gall- bladder 
are of a bitter taſte : When this earth is by the fire argon 
united with the ſalts, and has been in a manner vitrified wi 
them, it unites them ſo cloſe, that they can no more rife and 
fly away; and the ſalts are rendred ſo fixt, that a gentle fire 
does not touch them, a ſtrong one brings them to fuſion, and 
by an extreme degree of heat they are vitrified; ſo if you mix 
fixt ſalt of tartar with cinnabar of antimony, or with quickſil- 
ver, all the quickſilver, tho' a very ponderous body, will paſs 
into the retort, but the ſalt of tartat, by reaſon of its earth, 
will remain at the bottom of the veſſel; whence he thinks it 
evident, that the fixt Alcali's, eſpecially that of tartat, cans 
not, on account of the colliquation of the earthy parts, pene- 
trate into bodies to be diſſolved, nor conſequently remove the 
inmoſt ſeeds of diſeaſes. | 

Now, in the ſecond place, tho' the volatilizing ſuch fixt ſalts, 
and particularly that of tartar, has been hitherto found very 
dificult ; yet our author conceives, it would be very eaſy, if 
we took nature for out guide, and if we ſeparated from ſalt of 
tartar the fixing earth, that hath been proved to be mixed 
with it: for the doing of which, he would, according to 
Dr. Langelot, mix the fixt ſalt of tartar with its genuine fer- 
ment, viz. crude tartar; or, if in the fermentation you have 
a mind to ſee the grape-like bubbles, with cream of tartar, 
and ſo be expoſed to fermentation z in which commixture he 
would have this eſpecially obſerved, that it be done-to a de- 
gree of ſaturation, and till the fermenting agitation, and the 
motion of the ſaline particles do ceaſe ; which is a ſign that all 
the particles of the fixt ſalt of tartar are conjoined with the acid 
particles of the crude tartar, or its cream ; and all the parts — 
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the crude tartar ſaturated with the fixt ſalt; and this being 
obſeryed, the diſtillation will be more ſecurely executed: "The 
author i is entirely perſuaded that in his fermentation of tartar, 
it is not chiefly the very fixt alcali of tartar that is again vo- 
Iatilized, but rather the ſuperadded ferment, which is the crude 
tartar z now, tho” the fixt alcali of tartar be in this fermenta- 
tion freed from that earth, to which by the fuſion of the fire 
it was intimately united, yet notwithſtanding, it is fixed again, 
y the acid of the tartareous ferment ; for the proof of which, 
he makes uſe of the urinous ſpirit of ſal- armoniac, in which 
there are two volatile ſalts, an urinous and an acid; theſe 
two ſalts, tho? volatile when ſeparated, yet when united detain 
each other, in the ſame manner as fixt ſalts; ſince they are 
neither diſſolved i in the air, nor emit any odour, like true vo- 
latile falts : Now to obtain the urinous volatile ſpirit, water is 
poured upon the ſal-armoniac, and then a fixt alcali is added, 
which uniting with the acid portion of the ſal - armoniac, the 
volatile urinous part is joined with the water, and yields a very 
volatile and penetrating ſpirit, which ftrikes the noſe very 
frongly ; ; tho* before the mixture of the fixt falt, the ſal-ar- 
moniac was entirely ſcentleſs; wherefore, as in ſal-armoniac, 
the fixt ſalt ſets free the alcalizate portion of the ſalt; fo in 
this fermentation of tartar, the tartar calcined to blackneſs, or 
the fixt ſalt. of tartar does ſet looſe the alcalizate part of the 
crude tartar from the acid part: If therefore to this tartar, preg- 
nant with ſalts, crude or depurated by a ſolution in water, you 
add a calcined tartar, or alt of tartar itſelf ; this fixt ſalt will 
immediately lay hold on the acid portion of the crude tartar ; ; 
and as in the ſal- armoniac, ſo here, it will ſet free the volatile 
Alcalizate, and from the conflict and action of the ſalts on each 
other, grape-like bubbles will ariſe ; and this injection of cal- 
cined tartar muſt be continued, till all fermentation doth ceaſe, 
that is, to the very degree of ſaturation ; but this volatile al- 
cali, being by the calcined tartar freed from its acid, like the 
urinous of the ſal- armoniac, will preſently fly away: 2 
fore, if this volatile ſpirit could forthwith be received, 
would afford a real volatile ſalt of tartar; eſpecially if Reel 
from its phlegm, which makes it a fluid ſpirit, and without the 
addition of any thing foreign, coagulated into ſalt; but this 
cannot be done, ſince this mixture cannot be put into the cu: 
curbit before the fermentation is over, becauſe it would elſe 
break the veſlel ; nor can the fixt be all at once added to the 


diffolred crude tartar; but at ſeveral times, . becauſe all 2 
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coeds in the third place to a lefler ; "which is, that the acid part, 
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ſermented part would quickly get out at the edges of the cu- 
curbit; now ſince by the addition of fixt ſalt, there is every 
time ſo much of the volatile acid ſet free from the crude tartar, 
in proportion to the addition of fixt ſalt, and that preſently it 
flies away; it certainly follows, that if by injections, ſeveral 
times repeated, you come at laſt to the point 'of' ſaturation, 
there will remain no volatile alcalizate falt of the crude tartar : 
Since then there is no hopes of obtaining the volatile ſalt from 
crude tartar this way, we muſt endeavour to get it by an addi- 
tion of tartar calcined, or fixt ſalt ; and how this is to be done, 
has been already hinted, iz. by the ſeparation of the earthy 
parts; for as the volatile alcalizate particles, upon a very vehe- 
ment colliquation of the fire, are, by an intimate union with the 
earthy parts, kept from aſceriding; ſo alſo, when freed from 
theſe terreſtrial fetters, they are reſtored to their former free- 
dom and volatility ; and this ſeparation of the earth is obtained 
by this fermentation of the tartar ; for in the ſame manner that 
the acid portion of the crude tartar is conjoined with the fixt 
ſalt of tartar, to ſet the volatile alcali of the crude tartar at 
liberty; there is alſo made a precipitation of that inſipid earth, 
which, by the extreme degree of fire, was united with the catt 
of tartar, and had fixed it before: But to give an ocular de- 
monſtration of this fixing earth, he alledges the example of 
vitriolate tartar z in this operation, while the ſpirit of wine ts 
a pouring on the diſſolved falt of tartar, or its oil made per de- 
liquium,; you may obſerve a very great efferveſcence; during 
which, and the action of the acid of the vitriol upon the alcali 
of the tartar, an earth is precipitated, which may be afterwards 
ſeparated by filtration; now that this earth is precipitated from 
the ſalt of tartar and not from the ſpirit of vitriol, is plain; and 
ſome call it the magiſtery of vitriolate tartar, and often very 
improperly prefer it in their preſcriptions to the true vitriolate 
tartar itſelf ; it is true, this earth has a ſaline taſte, but theſe 
falts as is uſual in all precipitations, only adhered to the pre- 
cipitated matter, and may by a repeated ablution be eaſily ſe- 
parated; after which there remains nothing but an inſipid 
earth, which can have no other virtue than that of exſiccating; 
wherefore after the ſame manner, while the acid part of the 
crude tartar is united with the alcalizate of the ſalt of tartar, 
the earth alſo of the fixt ſalt of tartar in the faid fermentation 
will be precipitated... 

The greateſt difficulty being thus diſpatched, our . pro- 
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by means, of which the earth was precipitated, detains the 
volatile alcalizate part, and fixes it a- new; ſo that his volatile 
ſalt of tartar has hitherto acquired no greater degree of  vola- 
tility than crude fal-armoniac, or its flowers are known to have; 
for theſe, tho they confiſt of volatile parts; and they diffuſe no 
odour. before the ſeparation of the volatile parts, yet they alſo 
endure the air, which no volatile ſalts, truly ſuch, will do; 
wherefore they cannot yet be reckaned among volatiles, ſtriftly 
fo called: Now to give this volatile alcali of tartar the laſt and 
higheſt degree of volatilization, the author thinks it neceſlary, 
there ſhould be made a new addition of fixed falt of . tartar, 
which in the ſame manner, as before it had ſet free the alcali- 
AZate part of crude tartar, from its acid, muſt here alſo. take from 
the manifeſt acid of crude tartar the alcalizate part of the fut 
ſalt of tartar, already freed fram-earth ; whereby this alcalizate 
part of, the ſalt of tartar truly volatilized, being joined to the 
water, will conſtitute a very volatile ſpirit, which, he ſays, may 
be coagulated, without addition, into volatile cryſtals, having 
the perſect taſte of tartar. | 1 J 2. | 


The Nature of Snow 3 by Dr. Neh. Grew. Phil. Tran. 

NP? 92. p. 5193. | 
A Diligent and careſul obſerver will with Dr. Hook and 

Des Cartes, find, that many of the parts of ſnow are of a 
regular figure, and for the moſt part, as it were, ſo many little 
rowels or ſtars with ſix points, which are perfect and tranſparent 
ice, as any we ſee on a pool or veſſel of water; on each of theſe 
fix points, are ſet other collateral points, and theſe always at 
the ſame angles with the principal points themſelves: That 
amongſt theſe regular figures, many others alike regular, hut 
far ſmaller, may likewiſe be diſcovered: That being ſtill more 
attentive, we ſhall perceivo, that there are divers others, which 
are indeed irregular, yet chiefly the broken points, parcels, and 
fragments only of the regular ones: That beſides the broken 
parts there are ſome others, which ſeem to have loft their 
regularity, not ſo much in being broken, as being by var 
winds firſt gently thawed, and then freezed again into little 


irregular maſſes: From all which, ſnow ſeems to be àn inſi- the 
Nite number of icicles regularly figured, not only in ſome-few 
parts thereof, but originally in the whole body of it; mot o bel 
much as one particle of ſo many millions being originally inde- 
terminate or irregular; that is, a cloud of vapours being. 87 len 
thered into drops, theſe drops do forthwith deſcend ; in which ic 
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deſcent meeting with a freezing wind, or at leaſt paſſing thro 
colder region of the air, each drop is immediately frozen into 
an icicle, ſhooting itſelf into points or icicles on all ſides from 
the centre; but till continuing their deſcent, and meeting with 
warmer air ; ſome are thawed and blunted, others broken, but 
the greateſt number cling together in ſeveral parcels, and form 
what we call flakes of ſnow : Hence we underſtand why ſnow, 
tho* it ſeem to be ſoft, is really hard, becauſe it is a real ice, 
whoſe inſeparable property it is to be hard ; and its ſoftneſs is 
only apparent, the firſt touch of the finger upon any of its ſharp 
edges or points inftantly thawing it, otherwiſe theſe points 
would pierce our fingers like ſo many lancets : And again the 
reaſon appears, why, ſnow, tho? a real ice, and ſo a hard and 
denſe body, is notwithſtanding very light, which is the extreme 
thinneſs of each icicle in reſpect of its breadth ; for ſo gold, tho 
the moſt ponderous of all bodies, being beaten into leaves, rides 
on the leaſt tyeath of air; and thus it is in all other bodies, 
whoſe ſurfaces exceed their quantity of matter : Hence it alſo 
appears Why ſnow is white, which is, becauſe it conſiſts of 
parts, each of which ſingly is tranſparent, but mixed together, 
appear white; as the parts of froth, glaſs, ice, and other tranſ- 
parent bodies, whether ſoft or hard. WEI 
The eſſential nature of ſnow may be beſt underſtood, by 
comparing its general figure with the regular figures of ſeveral 
other bodies; for from a like configuration we may probably 
infer a like ſubject, and a like efficient: As to the figure of 
ſnow, it is generally one, as that above deſcribed ; and it is 
rarely of different figures, but when it is, they may be reduced 
to two, viz. circular and hexagonal, either ſimple or com- 
pounded ; it happens rarely that they have more than fix 
points, but if they exceed that number, then the points are 
not 8 or 10, but 12; or they appear in ſingle ſhoots, as ſo marty 
ſhort lender cylinders, like thoſe of nitre ; or in one ſhoot, 
which, like an axel-tree, is inſerted into a pair of icicles, as the 
two wheels; or laſtly, they appear of the ſame hexagonal figure, 
of the ſame uſual breadth, but of a continued thickneſs, like 
the ſtone Boethius calls Afroites ; yet all theſe figures are rare, 
the firſt that was deſcribed being the general figure, | 
The configurations of other bodies are ſome more, ſome leſs 
reſembling icicles z nitre is formed, as is commonly Enown, into 
long cylindrical ſhoots ; as alſo generally all lixivial ſalts, re- 
{mbling, tho* not perfectly, the ſeveral points of each ftarty ' 
Kicle of ſnow ; falt of hart's horn, ſal armoniac, and ſome other 
Vos. I. | H h h R 
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yolatile” falts, beſides their principal and longer ſhoots, have 
ſhorter ones that branch out from thoſe ; but the cryſtals of 
brine have ftill a nearer reſemblance; for tho? in ſalts of hart's- 
horn, the collateral ſhoots ſtand at acute angles with the princi- 
pal, yet not in pairs, and at equal heights ; and in fal-armoniac, 
the ſbvot ſtand diametrically oppoſite, or at equal heights, 
yet withal at right angles; whereas in the icicles of urine th 
Nand both at equal Heights and at acute angles; in both ches 
circumſtances reſembling ſnow ; and it is obſervable, that the 
configuration of ' feathers is likewiſe the ſame ; the reaſon of 
which is, that fowls,” having no organs for the evacuation of 
urine, the urinous parts of their blood are diſcharged by the habit 
or ſkit, where they both produce and nouriſh feathers. _. | 
- From hence it ſhould ſeem that every drop of rain contains | 
ſome ſpitituous particles, which, meeting with others in their | 
deſcent, of a faline nature, partly nitrous, but chiefly 'urmous, | 
or of an acid ſalinous nature, do faſten on them, and thereby | 
the whole drop is fixed, not into any indifferent and irregular | 
ſhape, but figured into a little ſtar, | | 


Of the Cacao-tree in Jamaica, Phil. Tranſ, N* 93. p. 600 | 
TH E trunk of the cacao-tree is commonly about four 
, © inches in diameter, five foot high, and above twelve from 
the ground to the top of the tree; theſe trees differ exceeding]y 
among themſelves ; for ſome ſhoot up into two or three trunks, | 
others again into one; many of their leaves are dead, and ge- 
nerally diſcoloured, unleſs on very young trees; they are not 
quite ſo agreeable to the eye, as the fruit is to the lovers of | 
chocolate: The number of cods this tree produces, is uncer- | 
tain ; but a bearing tree yields from two to eight pounds of 
nuts a year, and each cod contains from twenty to thirty nuts. 
Ihe manner of curing theſe nuts is, to cut them down when 
they are ripe, and lay them on heaps for three or four days, 
that they may ſweat in the cods ; after this the cods are cut 
open, and the nuts taken out, and put into a trough eoyered 
with plantain-leaves, - where they ſweat again for ſixteen ot 
twenty days; the nuts in each cod are knit together by certain 
-abres, with a white. kind of pulp about them, that is agreeable 
to the palate 3, by their turning and ſweating, their little 27 5 
are drt 20d the pulp is imbibed by the: ſubſtance of im 
nut, and mingled with it; after this they are ſet to dry in 
fun for three or four weeks, and — & become 1725 eddyſh 
dark colour ; What is remarkable in this fruit is, that mo 
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2 
grow only out of the bod or great limbs and boughs; 
. at the ſame time, and in the ſame part of the tree, are 
both bloſſoms, ind young and ripe fruit: 'Thefe trees bear in 
different 'ſeafons; as ſome moſt plentifully in December and 
January, and others in Aay; tho theſe ſeveral trees are at no 
great diſtance from each other; and ſuch as bear moſt plenti- 
fully in December have ſome fruit in May, and on the contrary. 
he cacao- trees are at firſt reared from the nuts, which are 

always planted in the ſhade, either under caffave, plantain-trees, 
or in woods ; the Spartiards are wont to lay them under certain 
large ſhady plant, called by them Maurt de Cucus? The tret 
is ſeldom tranſplanted, unleſs where it happens to and it 
often does ſo in open, poor, and dry lands; for * tree mutt 
be ſheltered from the ſun while young, and at all times from 
north-eaſt winds ;- and it requires a fat, moiſt, and low foil, on 
which accòunt they are commonly planted by rivers and be- 
tween mountains; ſo that 'it -is ——— to Hve''whete 
there are good cacao- walks: In a year's time the plant arrives 
at the height of four foot, "with leaves ſiæ times larger cham thoſe 
of an old tree; which, as the you grows bigger, fall off, and 
ſmaller leaves ſucceec. d me hu 

The trees are commonly planted at ewelie foot diſtance 
and at three years old, when the ſoil is good, and the plant 
thriving, 4.7 begins to bear a little, and then the N 
ſome of the ſhade is cut down; and 10 the quantity of 
encreaſes till the roth vr act yd, and then the tree is ſup- 
poſed to be in its prime; how long it may continue ſo, cannot 
be conjectured but it is certain that the root ſends forth fuck. 
ers, that ſupply the place of the old ſtock, when it either dies, 
or is cut bon "nin any ill quality of the foil or air will 
them both; = VIS Of a 1 

Cacao was originally the wild growth of the 2 Eads: - It 
pailes' for n in Now Spain, and = fver:countries „ "1 


The Advantages N. e Virginia for Building f She. Phil 
iv N 93. p. 6015. | 
'HE country of Virginia all over Sands with large and 
tall oaks,” at leaſt 50 or 60 foot high, of clear timber 
. branches, and 77 fit for making plank of any ſize, 
being very tough, and extremely well enduring the water. 
No other country in the world is better ſtored with pine for 
maſts ; beſides another ſort of wood, called Cypreſs, which ex- 
Hh h 2 ceeds 
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cceds any pine, being as tough and ſpringy as yew, and capable 
of being bent to any degree; and when dry, it is much lighter 
than fir; and fo laſting, that it ſeems rather to poliſh than 
periſh in the weather. n Sr 

Virginia affords great numbers of old pine for making roſin, 
pitch, and tar: And it might alſo yield the conveniency of 
planting hemp for cordage and fail-cloths ; To which we may 
add the great plenty of iron-ſtone, which have been found ve 

good; and the conveniency of wood and lime-ſtone for making 
iron, which might be done at a much cheaper rate there than 


in England. 


4A way of making Vines grow over the Roof of @ Houſe ; by 
4 J. Templer. Phil. Tranſ. Ne 93. p. 6646. ix 


1 
- 


T, E T the vines aſcend by one ſingle ſtem to the eaves of 
£4 the: houſe, and cut off all the luxuriant branches; then 
give them liberty to ſpread over the tiles on one ſide of the 
houſe ; by this contrivance the vines are no hindrance to the 
other wall-fruit, and the rays of the ſun being almoſt direct 
upon them, the grapes will become riper, ſweeter, and they 
will be in greater plenty than when the vines are placed as 
wall-trees, | ern 


The Motion of the Hearts of two Urchins ; by Mr. J. Templer. 
; | Phil. Tranſ. N* 93. p. 6016, - 2 
R. Templer cut out the hearts of two urchins, and he 
found the ſyſtole and diaſtole to continue full two hours, 
while the hearts lay on an earthen white plate in a cold win- 
dow ; the ſpace of time between the diaſtoles was unequal, but 
very large for half an hour, and then ſenſibly diminiſhing, till 
they ceaſed at the end of two hours, when they could not be 
made to move by the prick of a needle ; yet upon ſetting the 
plate upon the hearth in the chimney, in about two minutes 
they began to beat, tho”. but weakly, and after eight minutes 
they beat freely, and when removed into the window again, 
they continued their pulſation without pricking above an hour, 
and might have done ſo longer, if they could have been at- 
tended on: We may hence make a probable conjecture at the 
cauſe of life and death: But when ſhall we ſay any animal gr 


inſect is dead, if it continue to have motion. 
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Obſervations in Turky. Phil. Tranſ. No. 94. p. 6017. 
T HERE is a diſeaſe which reigns in the country about 
Aleppo, and as far as Bagdat, not ſparing any age or ſex, 


and invading as well ſtrangers as natives ; it is popularly called 
ll male d Aleppo, and appears in the ſkin as a fmall puſtule or 


wheal, hard and red; whoſe head at firſt is ſcarce bigger than 


the point of a pin; it grows afterwards bigger, and continues 
growing for ſix months, and it is fed by five or ſix little roots 
or fibres; in fix months more it declines again, fo that the 
whole period of this diſeaſe is generally compriſed within the 
compaſs of a year: This puſtule has hitherto been ſo far from 
yielding to any remedies, either in the beginning, middle, or 
declination, that they rather exaſperate it, tho* they are ano- 
dynes; this diſeaſe is wholly to be left to nature, and if you 
do ſo, there is no pain or trouble in it; it ſeizes not only once 
but ſeveral times the ſame perſons, and in ſeveral parts of the 
body; and if it fall on the face, as it often does, it cauſes a 
remarkable ſcar, which notwithſtanding gradually diſappears. . 

Fevers tho” they have the ſame ſymptoms as in England, yet 
there are two things peculiar in them; one is, that in acute 
fevers, a cold ſweat commonly ſignifies recovery, but à hot 
ſweat portends death; the other is, that in ſuch acute fevers 
even an intermitting pulſe threatens no danger. 

The leproſy, which formerly was ſo rife in theſe countries is 
now hardly known there, tho” there is ſtill at Damaſcus'an hoſ- 
pital for ſuch patients. 0 las | 

The reaſon, why Con/lantineple is ſo ſubject to the plague is, 
according to ſome, owing to the number of ſlaves which are 
yearly brought from the Black"Sea,. and to their hard diet and 
uſage; and others are of opinion, that the common people 
there feeding on melons and cucumbers for the greateſt part of 
ſummer, and drinking water upon them, fall into malignant 
and peftilential fevers ; but phyſicians generally hold that the 


* 


air of Conſtantinople is infected by: the north-eaſt winds, which 


commonly blow for three months, beginning about theſummer- 
ſolſtice; which rifing from unwholeſome marſhes in Tartary and 
Muſcovy, and paſſing over the Black Sea, a place abounding in 
fogs, carry along with them certain diſpoſitions tending to 
corruption, which affecting bodies already prepared by bad 
diet, may well be judged to be the cauſe of this diſtemper. 

Beſides the other uſes of opium in Turi, it is common in 
Arabia to cure the griping of the guts in horſes there with. 
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ping and the leather of their winter-boots: In dreſſing their 
ther they uſe lime and Album Gracum, and inſtead of bark, 


laniq, à ſort of acorn growing on the oak; and the Engl 
might have the ſame effect, and to better purpoſe ; for | 

- Falpua burns the leather, whereas the former may probably 
more temperate. „ 


The Synchroniſm of the Vibrations in a Cycloid. Phil. Tranf, 
Ne g4. p. 6032, Tranflated from the Latin. w7 | 


* * 


ET Plate XI. Fig. 12. ab, bc, cd, de, ef, Cc. be mu- 
1 tually equal; and b1, c2,4 3, 4, f'5, Cc. increaſe equal. | 
„as the numbers, I, 3, 5, 7, 9, Cc. I ſay, that any heavy | 
body falling from any point of this line will reach the lowelt | 
point in the ſame ſpace of time, in which it would reach it, | 
did it fall from any other point of the ſame line; for if you | 
ſuppoſe a = ab = bc = cd, Sc. andb =b1, and & be the 
number of times either of them is taken; then if x@ be put 
t ++4 mult Band, for fs; ang: yoolequenty the ee 
xxb r 
rr eee 
holds in all caſes, therefore, Sc. 

I ſay further, that this curve is the cycloid, which is ſi ö 
demonſtrated from the conſtruction, and from what was juſt 
now hinted, viz. that this curve ab cdef x is equal to twice 
the laſt of the right lines, that is, to 2x, and that 4 
equal to half the circumference of a. circle whoſe diameter ls 
Z@; and univerſally, that the triangle T & IL repreſents the 
right line z @, the ſquare V & 11 S the curve abe def x, and 
hat the quadrant V 5 25 repreſents the right line a @, and the 
parts of one reſpectively the parts of the other; as if 7 8 LA 
repreſent F, then V £2 R S repreſents ad, and T + I, 5 
repreſents af : And in a word, that à ball ſuſpended from 
ſtring of a due length and vibrating between two cy cloids, doe 
move in a cycloid; wherefore theſe vibrations are pet for med 


= 


the ſame time. QE D. | 
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Microſcopical Obſervations z by M. Leewenhoeck. Phil. 

| Tranſ. Ng 95. p. 6037. „t Gi 
Lecwenboeck obſerved that mouldineſs on ſkin, "AH, ir 
1. other things, ſhoots up firſt with a ſtreight tranſparent 
ſtalk, in which a globular ſubſtance riſes, that 8 ſettles 
at the top of the ſtalk, and is followed by another globule 
driving out the firſt either on the ſide, or at the top; and that 
again is ſucceeded by a third, Sc. all which form on ir; 8 
oms 

3.24 


one great knob, a _—_ deal thicker than the ſtalk itfelf*; 
this large knob burſting aſunder repreſents a kind of 
with leaves. 40 
The fting of a bee he obſerved to conſiſt of two other ſtitigy, 
lodged within the firſt, with each its- peculiar ſheath : Ne 


further obſerved anteriorly on the head of a bee two inſtru- 


ments with teeth, which he calls ſcrapers, becauſe he ſuppoſes 
that with them the bee ſcrapes the wixy ſubſtance from the 
plant; beſides two other parts, which he calls worms, whete- 
with he thinks the animal works and makes the combs ; thtte 
is likewiſe a ſmall body, which he calls the wiper, which is 
rough, and exceeds the other members in thickneſs and leng 
by which he thinks the bee gathers the honey from the plants 
al which organs when ſhe gives over working ſhe Reilly 
ſheaths up in good order under her head : As to the eye of the 
bee, it receives the light juſt with the ſame ſhade as honey- 
combs are ſeen ; whence he ſuppoſes that the bee works not 
by art or ſkil, but only after the patern of the light received 
by the eye. ; 
"He obſerved in a louſe a ſhort tapering nofe with a hole in 
it, out of which it exerts its ſting, when it would fuck blo&d, 
which is a great deal finer than any ſingle hair; the head is 


without any ſutures, and the ſkin is rough; in the two hofns 


are five joints; one claw of the foot reſembles that'of an ta- 


is very ſmall ; and between theſe two claws is a raiſed part 
or knob, the better to hold faſt the hair. an 


Of air Eſſence fur faunching Blood; \by I. Denys, Phil. 
n ranſ. Na 94. p. 60%. 
= H1S eſſence, being applied to any artety Whätſöcher, 

ſtops the blood inſtantly, without binding up the wound z 
the firſt trials were made on dogs, whoſe crural and carotid ar- 


&ries were cut, and the blood was ſtopped in aà little = 
' 0 


gle's, but the other of the fime foot ſtands ſtreight out, ind 


= 
' \ 
- 2 
N 4 
1 

: 

"=—_ 

4 


1 1 
. 
* 


r . = _ k af? w 0 9 N 


428 MEMOIR 8 of the 


the wound healing without any ſcar or ſuppuration : Some ex- 
periments were alſo made upon men, and it ſucceeded as well 
as in dogs. This liquor taken alſo inwardly ſtops inveterate 
fluxes of blood. Es 


The Vaſa Teſticularia of a Beetle; and the Vena Arterioſa 
not found in ſome Animals that haut Lungs ; by Dr. Swam- 
3 Phil. Tranſ. Ne 94. pag. 6040 Tranſlated from the 

atin. - | | 

= HE, ftrufture of the Vaſa Tefticularia of a Nafuornis 

beetle agrees exactly with that of the human teſticles, it 
being obſerved to conſiſt of one only rope, which is long, hol- 


low, and with innumerable folds z but they have a blind be- 


inning or extremity, which is not obſerved in thoſe of a man. 

heir length is. two foot ſix inches; and the Vaſa deferentia, 
when wounded, diſcharge a copious white Semen; there are 
beſides fix veſicles or rather ſeminal glands, whoſe ducts, in 
the ſame manner as in men and brutes, contain a yellowiſh 
ſeminal ſubſtance. - X ue 
Tho? frogs, which are amphibious animals, are allowed to 
have lungs, yet they are deſtitute of the Vena Arterieſa,; 
Wherefore their blood does not circulate thro' the lungs, nor is 
it there comminuted, but is propelled thro* the whole body 
from the one ſingle ſinus or ventricle of the heart; which may 
afford no contemptible argument for reſtoring to the liver the 
office of ſanguification : Yet there is a manifeſt artery, analo- 
gous to the Bronchial or rather pulmonary, in the coat that 
envelopes the lungs of frogs, which in a ſurpriſing manner, 
and like a net, is extended over their whole ſubſtance, and 


- With its minute ramifications proceeds to the moſt internal ve- 


ſicles, where it is thought to communicate with the pulmonary 
vein, and even in a manner manifeſt to ſight ; and that venal 
veſſel is twice larger than the arterial, ſituated in the ca- 
vity of the lungs, and eſpecially in the extremities of the 
velicles ; from whence it ſupplies all the cells and even the 
ſurrounding tunicle with capillaries and almoſt inviſible rami- 


fications. 
Dr. Swammerdam ſuſpects that toads, lizards, ſerpents, ca- 


meleons, ſnails, and water- ſalamanders have the ſame ftruc- 
ture of lungs with frogs; as alſo all other animals 2154 bl 
membranous lungs. V 
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Experiments made. with a; Ligue for flaunching Blood; 5 
HBr. Needham and M. Denys. Phil. Tranſ., Ne 5. p. 6052. 


AFTER having laid bare the jugular vein of à dog, and 
opened it with a lancet, and then immediately applying 
to it a button pledget of lint dipt in this ſtyptic, which was 
ſent from France; and opening alſo the carotid artery, and 
applying a pledget after the ſame manner, keeping it on by 
the ref re of the thumb for about + of an hour, they were 
then taken off, and the veſſels bled, but not freely; but renew - 
ing them, and keeping them on for a + of an hour longer, 
both the vein and artery were united. 

A young woman's breaſt being cut off, the arteries were 
ſtopped: by holding the like pledget, in their mouths, whilſt 
the dreſſings for the breaſt were preparing; and then-the pled- 
gets being removed, the blood continued n ne the 
mouths of the arteries were cloſed. 

The crural artery of a:dog was quite cut thro*, and a com- 
preſs. of lint dipt in the liquor was immediately applied to it, 
and in a quarter of an hour the wound was found dry: 
cutting off a dog's leg, and applying a compreis of lint dipt In 
the ſtyptic to the veins and arteries, in a quarter of an In 
the compreſs was taken off, as alſo the bandage, and the 
blood was entirely ſtaunched. | Ly 


The, Demonſtration of M. Sluſius's Methed of drawing Tangents 
to an Curves, without the trouble of Calculation. es 
Tran, NR 95. p. 6059. Tranſlated from the Latin. 
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phy the Lambriti Lati and Cucurbitini; by Dr. Lifter, Phil, nity 
| Franf. Na 95. p- 6062. | bee 


its of a dog were found upwards of a hundred of nes 


"Lingbrict Lati, or tape- worms, the Duodenum was wou 
= y Ruffed with them; they were alſo found in the und 
dog's Nejulum and Jem, but none lower than the valve of tho | an 

Colon,” nor any higher than the Duadenum, or within the 
Pylitts ; below the” Duodenum they lay at certain diſtances | 
from each other, tho? ſometimes twiſted: together in paits or * 
more ; near: them their excrement was always found diſtinct 
both in colour, which was more grey, and conſiſtence from unde 
the chyle; theſe worms lie generally with the ſmall end up- 
wards ; expecting the deſcent of the chyle, and feeding upon that 
it: The Lumbrice Lats were none of them above a foot long, 
and generally of an equal length and bigneſs; the one extre- 
mity was as broad as the nail of a little. finger, and pointed 
like a lancet; the other extremity growing gradually ſmaller, 
for one third of the whole length 25 the animal was knotted, 
or ended ini a ſmall· button, like a pin's-head ; they were alt | 
over milk - winte, flat and thin, like fine tape, divided into 
infinite rings, and inciſures ; each ineiſure has ſharp angles on 
both fides, looking towards the broader extremity, and ſtand- 
ing out-beyend each other; whence Dr. Liſton takes the fmall 
end to be the head, becauſe otherwiſe the ſharp: corners of the- 

Tings would neceſſarily hinder the aſcent of the animal; where- 

as ff the contrary be true, they ſerve to ſuſtain it: Each rag 

has -alſs on one ſide only, and that alternately, # ſmall 
protuberance, much lixe the middle feet of ſome caterpillars. 
- There is another ſort; of Lumbrici Lati to be allo frequently 
mot with 4 in dogs, called. Cucurbitini, from the reſemblance 
qach. ring, or link has tq 2 cucumber-ſced ; they are ſometimes, 
found abgut; balk a fogs long, but they; are often brokenc into 
ſhorter pieces; the former worm is undoubtedly a co 
and eht#e amal; but there is great reaſon to ſuſpect: 
this latter, is, a chain of 820 animals linked together: he Ts 
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ny of obſerving ſuch new phenomena, as ſnakes, lizards, 
as caferpillars, toads, Ef, recorded in medicinal hiſto- 
nes to have been voided, or found iti any part of the body, 
Y would carefully examine, whether they are not theſe worms 
under ſuch diſguiſes, 


A Way of Catching Carps ; by My. J. Templer. Phil. Tranſ. 
No 95. p. 6066. _ 
O U grope out the carps in the ſedge or weeds on the 
Y ſides of * pond, and tickling them with the 2 
under the belly, you thruſt them into the gills, and thus 
throw them out on dry land: Carps, and pofibly alt other fiſh, 
that keep near the bottom, are always in ſhoals ; when they 
move from one place to another, they raiſe the mud in the 
heat of the day, ſo that you may plainly obſerve what road 
they take, and that with ſo much certainty that you may ea 
fly cover the greateſt part of them with a caſting- net: The 
hire of the carps, if I may ſo call it, is diſcovered by the 
warmth of the water; ſo that when that heat is felt, tho" you 
neither ſee nor feel any carps in the middle of the ponds, you' 
may immediately repair to the ſides, and purſue your game. 


tn eaſy way of raiſing Fruit-trees ; by Mr. Lewis. Phil. 
Tranſ. N' gs. p. 6067. | 


IF AK E a piece of the root of any apple or pear-tree, &c. 

about fix inches long, and tongue-graft a cyon of an ap- 
ple or pear into the root; which is done thus, cut both the 
bot and the graft a- ſlope about an inch, and that very ſmooth ; 
then cleave them both about an inch, and inſert them into each 
«ther that the ſap of the graft may join that of the root as 
much as poſſible; lap the jointed part about with a little 
hemp, or flax-hurds, and ſet the root ſo grafted into the 
WJ ground” about 10 or 12 inches deep, ſo that the joint may be 
covered about four inches under the earth, that it may not at 
ay time be bared, but kept moiſt by the earth: root 
bou graft upon muſt not be leſs than your cyon, it is no diſad- 
vantage that it be bigger, only then you can join the ſap of the 
graft and root on one fide; but it is beſt that the root and 
graft be of the ſame bigneſs, for then you can join them on both 
ides : It is not” necefry your graft be one year's growth, it 
may be any fair ſtreight branch, as big as a man's | five 


or ſic foot long, providing the root be proportionable : The 
dots of young trees are to be preferred to thoſe of older trees, 
| Iii 2 becauſe 
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becauſe they will be apter to take in ſap, and nouriſh the brane; 
grafted into them: The beſt roots are thoſe that are raised 
from kernels, which may be drawn at one, two, or three years 
old, according to their growth, Mr. Lewis himſelf had ſown 
a bed of apple-kernels in March, the enſuing ſpring he pluckt 


up 40 of theſe ſeedlings, grown to the thickneſs of a fair graft, $ 


and after tongue-grafting' he planted them again; they all 


grew, and four of them bore fruit to perfection that year; ſo : 


that in a year and 2 half's time from an apple-kernel he had 


fruit, and ſuch as was larger than ordinary: And he was of | 


opinion that plumbs, cherries, apricocks, peaches, and all ſorts 
of fruit-trees might be thus raiſed. | 


The Deſcription of a Bee-houſe in Scotland; by Mr. Olden- 

\. . + _ burg. Fil, Than. [N® 06: p, 6097. 

Fig. 1. Plate XII. is a bee-houſe lying on one fide with 

„the frame BBBBBBBB placed in it; CCC C the 
ſcrew- pins that hold the frame faſt ; D the ſquare hole open at 
top; E the windows; F the door for the bees to go in and 
aut; G the place by which the knife enters to cut the honey- 
combs aſunder on occaſion ; H H the internal creaſe at bottom. 
A Fig. 2. the bee-houſe ſet upright ; B the ſquare hole, thro' 
which the bees work downwards; C the ſhutter, that covers 
the hole on occaſion; D the door for the bees; E a ſliding 
ſhutter, that covers the door in winter; F the window; G the 
handles for lifting ; H H the external creaſe at top, for faſten · 
ing one bee-houſe over another. A Fig. 3. the frame for the 
bees to faſten their work upon; B B the ſcrew- nails: This 
bee-houſe is made of wainſcot, about 16 inches in height, and 
23 in breadth between the oppoſite ſides ; it has eight ſides, 
each almoſt nine inches in breadth ; it is cloſe covered a top 
with boards, with a ſquare hole in the middle, five inches 
long, and about four inches broad, with a ſhutter that flides 
too and fro in a groove about half an inch longer than the 
hole ; it has two windows oppoſite to each other ; and may 
have more of any figure you pleaſe, with panes of glaſs and 
ſhutters ; the door for the bees is divided into three; or four 
holes, about half an inch wide, and as much in height, with 
a ſhutter that ſlides in a groove to cover them in winter; it ha 
two iron handles with ſoints to be placed about the middle, if 
there be no windows on, the fides, where they are, or above 


them; if there be, it has a creaſe all around it at top, half an 


iach in depth on the outſide, and an inch anda half high 5 ant 
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other on the inſide at bottom, which ſerves to fix them when 
t upon each other; it has alſo a hole about two inches in 
itht, and as much in breadth on one fide at bottom, by 
hich the knife is put in to cut the combs, that paſtes thro?- 
e hole from one bee-houfe into another, fince they work 
wawards into the empty houſe, which has a ſliding ſhutter. 
cover it; within the bee-houſe is a ſquare frame, made of 
ur poſts joined at top, at bottom, and in the middle, with 
ur ſticks for the bees to faſten their work upon; which, tho? 
ficient, yet it may be proper to add two more croſſing the. 
me either from the middle of the oppoſite ſide- ſticks, or 
m angles where the poſts are placed: This manner of a 
e - houſe js uſeful to prevent. their ſwarming, which is 
ne by placing an empty one thus made under the full one, 
th the door at top open, that they may work. downwards 
to jt ; and when both are full, the bees will be in the 
weſt houſe ; and then to have the honey and wax without. 
troying, or troubling the bees, cut the work as low as you. 
1 with a thin long knife, broad at the end, and ſharp on 
th ſides, and take off the uppermoſt bee-houſe by the handles, 
being reverſed, the ſcrews are to be taken out, and then 
frame with all the work will eaſily flip out, and ſo the 
pty bee-houſe may. be immediately ſet under the other, if 
eſſary 3 and the uppermoſt having the ſquare hole above 
ered with the ſhutter, ſome other cover may be ſet over it, 
keep the bees from the injuries of the weather ; and if this 
aration be made in the ſpring or ſummer, the bees will like 
ir new houſe the better becauſe it has been uſed befoxe. 


new Way of delineating orthographically, by parallel viſual 
Rays, the Attitudes and Geſtures of a Human Body, obſerv- 
g exattly the Proportion and Symmetry of the Parts; by 
= St. Clare, Phil. Tranſ. N? 96. p. 6. Tranſlated\from 
2 Latin, 


Et A B C P, Plate XII. Fig. 4. be a proſopographic or deli- 

neating parallelogram ; HF a central ſtyle or pin ; L Ca 
ving pen, R A an index or oblong ruler, fitted perpendi- 
rly to the plane of the parallelogram, by means of a ſcrew- 

of braſs ; in this ruler two Dieptre or ſights are fixt, as 
» SU; in the middle of PR is a hole O, and in the middle 
U is a thread erected perpendicular to the ruler R A, in 
ſe middle is a certain ſmall globule, thro* which, and —— 
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hole O, à ray from the object reaches the eye, which in detf- | 
neating muſt be free and looſe, and not fixt. 2 

It is to be obſerved, 1. That a ray paſſing thro' the hole O 
and the globule, will be always perpendicular to the plane of | 
the parallelogram, or its diameter, which js a right line paſſing | 
thro” the pencil L C, the immoveable centre HF, and the 
abovementioned ſmall globule; in which line the globule always 
is, Whatever be the motion of the parallelogram. 2. That 
QYXT is the ſenſible delineatory plane, upon which the | 
point L of the pencil L C moves, which exactly deſcribes the 
im the motion of the ruler R A ; into which plane the 
central ſtyle H F is fixed; but that E B is the rational or 
mathematical plane, a continuation of the former. 3. That 
all rays reaching from the object thro” the globule and hole 0 
to the eye, placed according to the direction of the ruler in aa 
many points of the diaphanous medium, as there are points in 
the viſible ſurface of the object to be deſcribed, which are in- 
Knite, will be always parallel to each other; which is thus 
demonſtrated; lines parallel to the ſame line, tho' not in the 
ſame plane, are parallel among themſelves 10. Euc. XI. but all 
the rays reaching from the object thro? the ſights to the eye are 
parallel to the ſame right line, v:z. to the ray paſſing from 
the object thro? the globule and the hole O, conſequently they |} 
are parallel to each other; for if two right lines are perpendi- 
cular to the ſame plane, theſe lines will be parallel 6. Euc. XI. 
but the primary ray reaching from the object thro” the ſights to 
the eye, and all the other ſecondary rays are perpendicular to 
the rational or mathematical plane, by the hypotheſis ; there- 
fore all the rays paſſing from the object thro? the ſights to the 
eye are parallel to the ſame right line, viz. to the ray paſſing 
thro* the globule and hole O. Q. E. D. 


Some Gomfiderations: upon Mr. Newton's Doctrine of Colours, 
and on the Effects of different Refractions in teleſcopical 
Glaſſes. Phil. Tranſ. Ne 96. p. 6086. 

T H E moſt important. objection againſt Mr. Newton by way 
of query, ſeems to be, whether there be more than two 


forts of colours? For the remarker's part, he thinks, that an 
hy potheſis that ſhould explain mechanically, and by the nature 
of motion the colours yellow, green, and blue, would be ſuffi- 
cient for all the reſt, in regard of thoſe others, being only more 
deeply charged, as appears by the priſms:of Dr. Haal, to 2 I 
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duce the dark, or deep red and blue; and that of theſe four 
all the other colours may be compounded ; nor does he ſee! 
why Mr. Newton does not content himſelf with the two colours, 
and blue; for it will be much more eaſy to find — 
hypotheſs by motion, that may explain theſe two differences 
than for ſo many diverſities, as there are of other colours; and 
till he bas found this hypotheſis, he has not taught us, what it 
is wherein the nature and difference of colours do conſiſt, hut 
only this accident, which certainly is very conſiderable, of 1 their: 
different refrangibility. As for the compoſition of white made 
up of all the colours together, it may 
and blue might alſo be ſufficient 'far that, which i is worth 
while to try; and it may be done by the experiment, which 


Mr. Newton propoſes, by receiving againſt 
room the colours of the priſm, and caſting their reflected li 


upon white paper; here you muſt binder the colours of — 
extremities, via. the red and purple, from ſtriking againſt the 


wall, and leave only the intermediate colours, yellow, green, 


and blue ; to ſee whether the light of theſe would not 

ey all vield 
lght 3 and the remarker- even doubts, whether the . 
place of the yellow colour may not alone produce that effect ; 
and if that be the caſe, it can no more be ſaid, that all the co- 
lours are neceſſary- to compound white; and it is very probable, 
that all the reſt are nating but n 467 e 
more or leſs charged. 

As to the effects of the different refractions of the rays in 
tele ſcopical glaſſes, it is certain, that experience is againſt: 
Mr. Newton 3 for to conſider only a picture, which is made by 
un oObject-glaſs of 12 foot in a dark room, we obſerve it too 
diſtin dt and too well defined to be produced by: rays, that 
ſaould ſtray the 50th; part of the aperture; ſo that the diſſe- 
tene /of the refrangibility does not poſſihly always follow the 
ame proportion in, the great and n ofi che rags 
upon the furface: e e moo A [nt let 


Mr, Na ws ti wer to the. preceding Gans, — * 
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conſtitution ; inſomucix that ſuch a production of white would 
he. ſo far from: contradicting, that it would illuftrate and con- 


firm Mr. NVetuton's theory; becauſe by its difference from other 
white colours it would appear, that other white colours are 
not compounded of two only colours like that; and therefore 


in. order to prove any thing, it is requiſite that he not only 


e out of two primftive colours a white, which to the 
naked eye ſhall appear like other white colours, but ſhall alſo. 3: 
agree with them in all other properties: But Mr. Newton, in 
order: to ſhew wherein ſuch a white would differ from: other 
white colours, and h/ from thence it would follow that other 
white colours are. 'otherwiſe compounded, lays down the fol- 
lowing propoſition; viz. that a compoumded colour can be! re- 
ſolued into no more ſimple colours than thoſe of which it is come © 
paunde; this ſe ems to be ſelf- evident. Let a, Plate XII. Fig. 5. 
repreſent an oblong! piece of white paper, about or of an 
inch broad, and illuminated in a dark room with a mixture of 
two colours, throun upon:it from two-priſms, ſuppoſe a deep 
blue and ſcarlet, which muſt ſeverally.be.as uncompounded as 
they can conveniently. be made; then at a convenient diſtance, 
ſuppoſe. af ſix or- eight yards, view it thro a clear triangular 
glaſs or cryſtal priſm, held parallel to the paper, and you ſhall; 
ſee the two! calours.\ſeparated from each. other in form of two 
images of the paper, as they are repreſented at g and , where 
ſuppoſe g the ſcarlet. and the blue, without green or any 
other colour between them: Now from the aforeſaid poſition 
he deduees theſe: to concluſions; 1. If there were found out 
a way of compounding white of two ſimple colours only, that 


white would be again reſolvable into no more than two. 2. That 


* 


if other white colaurs, as that of the ſun's light, &c, be-reſol- 


vable into more than two ſimple colours, as by experiment is 
found they are, then they muſt be compounded of more than 
two: To make this plainer, ſuppoſe / that A repreſents a white 


b 

* 
« 

* 


body illuminated. by a. direct beam of the ſun, tranſmitted thro- 


a finall hole into a dark room, and ſuchòo another body il: 
luminated by a mixture of two ſimple colours, which if poſſible 
may make it alſo appear of a white colbur, exactly like A 
them at a convenient diſtanèe view theſe two white colours thtd' 
a priſm, and A will be changed into a ſeries of all colours, 
red, yellow, gregna blue, purple, with their intermediate lei 
grees ſueceeding in order from B to C; but e, according to | 
grecceding experiments. will only yield theſe tuo doo 
of Which. it, was compoundsd, and theſe mot —— 
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the colours at B C, but ſeparate from each other, as at g'and , 
by means of the different refrangibility of the rays to which 
they belong ; and thus by comparing theſe two white colours, 
they would appear to be of a different conſtitution, and A ta 
conſiſt of more colours than a, F 

Mr. Newton proceeds thus to a further explication of hig 
theory. | 1 

Definition 1. He calls that light homogeneal, ſimilar, er 
uniform, whoſe rays are equally refrangible. ff E ob 

2. And that light heterogeneal, whoſe rays are unequally 
refrangible. WES. | 

N. B. There are but three affections of light, in which he 
obſerved its rays to differ, viz. refrangibility, reflexibility, and 
colour; and ſuch rays as agree in refrangibility agree alſo in 
the other two, and therefore may well be defined homogeneal, 
eſpecially ſince men uſually call thoſe things homogeneal, 
which are ſo in all qualities that come under their knowledge, 
tho' in other qualities to which their knowledge does not ex- 
tend, there may poſſibly be ſome heterogeneity. | 

3. Such colours he calls ſimple or homogeneal, which are 
exhibited by homogeneal light. | 

4. And thoſe compounded or heterogeneal, which are exhi- 


bited by heterogeneal light. 
5. He denominates different colours, not only the more emi- 


nent ſpecies, red, yellow, green, blue, purple, but all other the 


minuteſt gradations ; much after the ſame manner, that not 
only the more eminent degrees in muſick, but all the leaſt gra- 
dations are eſteemed different ſounds. | 

Propoſition 1. The ſun's light conſiſts of rays differing by 
indefinite degrees of refrangibility. | 

2. Rays differing in refrangibility when ſeparated from each 
other, do proportionably differ in the colours they exhibit ; 
'theſe two propofitions are matter of fact. | 

There are as many ſimple or homogeneal colours, as de- 


grees of refrangibility ; for to every degree of refrangibility 


belongs a different colour, by Prop. 2. and that colour is ſimple 
by Def. 1. and 3. | - 
4. Whiteneſs in all roſpects like that of the ſun's immediate 
light, and of all the uſual objects of our ſenſes cannot be com- 
pounded of two ſimple colours alone; for ſuch a compolition 
muſt be made by rays that have only two degrees of refrangi- 
bility by Def, 1. and 3. and therefore it cannot be like that of 
Vo. I. K k k the 
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the ſun's light, by Prop, 1. nor for the ſame reaſon, like that 
,of ordinary white objects. 34 

5. Whiteneſs in all reſpects like that of the ſun's immediate 
light cannot be compounded of ſimple colours without an inde- 
finite variety of them; for to ſuch a compoſition are requiſite 
;Tays indued with all the indefinite degrees of refrangibility, by 


and 3. and Prop. 2. and 3. ; 

6. The rays of light do not act on each other in paſſing thro? 
the ſame medium. 354 
7: The rays of light ſuffer not any change of their qualities 
from refraftion. SE 

8. Nor afterwards from the adjacent quiet medium; theſe 
two propoſitions are manifeſt in homogeneal light, whoſe co- 
Jour and refrangibility are not at all changeable, either by re- 
fraction, or by the contermination of a quiet medium; and as 
for heterogeneal light, it is but an aggregate of ſeveral ſorts of 
homogeneal light; none of which ſuffers any more alterations 
than if it were alone, becauſe the rays act not on each other by 
Prop. C. and therefore the aggregate can ſuffer none. 
| 9. There can no homogeneal colours be educed out of light 
= by refraction, which were not commixt in it before; becauſe 
| by Prop. 7. and 8. refraction changes not the qualities of the 
Tays, but only ſeparates thoſe which have different qualities, 
by means of the different refrangibility. 

Io. The ſun's light is an aggregate of an indefinite variety of 
homogeneal colours, by Prop. 1, 3, and 9; and hence it is, 
that he calls homogeneal colours alſo primitive or original. 


P 8 
* 


Of the Number of Colours, and the Neceſſity of mixing them all 
for the Production of White; and why a Picture thrown by 
Glaſſes into a darkened Room appears fo diſtinct, notwith- 
ſtanding the irregular Refrattions ; by Mr. Newton. Phil. 

Tranſ. No gz. p. 6108. 4 


A L L colours cannot be derived from yellow and blue, or 
none of thoſe defined original colours, as the animad- 

verter would have it; nor is it eaſier to frame an hypotheſis by 
- aſſuming only two original colours, rather than an indefinite 
variety; unleſs it be eaſier to ſuppoſe, that there are but two 
figures, ſizes, and degrees of velocity or force of the ætherial 
- corpuſcles or pulſes, rather than an indefinite variety 3 which 
certainly would be a hard ſuppoſition ; But Mr, Newton _ 

| | — * _ 
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Prop. 1. And theſe infer as many ſimple colours, by Def. 1. 
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inte nded to ſhew wherein the nature and differences of colours 
conſiſted, but only that in fact they are original and immutable 
qualities of rays, which exhibit them; but he would not have 
it underſtood as if their difference conſiſted in the different 
refrangibility of theſe rays; for that different refrangibility 
conduces to their production no otherwiſe, than by ſeparating 
the rays whoſe qualities they are; whence it is, that the ſame 
rays exhibit the ſame colours, when ſeparated by any other 
means, as by their difterent reflexibility. _ * 

The mixture of yellow, green and blue, without red and 
violet, which the animadverter propoſes for producing white, 
will produce green inſtead of white; and the brighteſt part 
the yellow will afford no other colour but yellow ; if the e 
periment be made in a room well darkened as it ought to be; 
becauſe the coloured light is much weakened by the reflexion, 
and ſo apt to be diluted by the mixture of any other ſcattering 
light; but yet there is an experiment by which white is pro- 
duced out of two colours alone, by throwing the colours of vnd 
priſm upon thoſe of another; yet nothing can be deduced from 
thence, for the two colours are compounded of all the other 
colours; e. gr. orange and a full blue produce a white; but 
the orange is compoünded of red, orange, yellow, and-fome 
green; and the blue, of violet, full blue, light blue, and ſome 
green, with all their intermediate degrees, and conſequently 
the orange and blue together make an aggregate of all the 
colours to conſtitute white. , Nn 

As to the diſtinctneſs of a picture thrown by a 12 foot ob- 
ject glaſs into a darkened room, Mr. Newton declared his ſur- 
priſe, that conſidering the irregularity of refractions, teleſcopes 
could be brought to ſo great perfection as they are; but to re- 
move this difficulty, tho” in the firſt place he puts the greateſt 
lateral error of the rays from each other to be about n of the 
diameter of the glaſs, yet their greateſt error from the points 
on which they ought to fall, will be but ,5; of that diameter 5 
and ſecondly, that the rays, whoſe error is ſo great, are but 
very few in compariſon of thoſe, which are refracted more 
juſtly ; for the rays which fall on the middle parts of the glaſs, 
are refrated with ſufficient exactneſs, as alſo thoſe that fall 
near the perimeter, and have a mean degree of refrangibility; 
ſo that there remain only the rays which fall near the perime- 
ter, and which are more or leſs refrangible, to cauſe any ſenſt» 
ble confuſion in the picture; and theſe are yet ſo much further 
weakened by the greater ſpace thro* which they are ſcattered, 
* . XE 2 Wh that 


44⁰ MEMOIRS of e 

that the light which falls on the due point, is infinitely denſe: 
han that which falls on any other point round about it ; and 
by. this exceſs of denſity, the light which falls in or near the 
juft point, may, be thinks, ſtrike the Senſorium ſo vigorauſly, 
that the impreſs of the weak light ſcattered round about it, 
ſhall comparatively not be ſtrong enough to be obſerved, or ta 
cauſe any greater confuſion in the picture than is found by 


experience. 


Ambergreaſe, a Vegetable Production. 
i 3 240 p. 6115. | 
2 is not the ſcum or excrement of the whale, & 

> - but iſſues out of the root of a tree; which, at what 
diſtance ſoever it grows on the land, always ſhoots forth its 
roots towards the ſea ; wherever that fat gum is diſcharged into 
the ſea, it is ſo tough, that it is not eaſily broken from the 
root, unleſs its weight or the toffing of the ſea ſeparate. it, and 
ſo make it float on the ſurface : If you plant the trees where 
the ſtream ſets to the ſhore, then the ſtream will caſt it up to 
great advantage. e | 


Phil. Tranſ. Ne 97. 


Microſcopical Ob ſeruations; by M. Leewenhoeck. Phil. Tranſ, 
We . N* 97. p. 6116. Wh 
A B. Fig. 6, Plate XII. is the great ſting, or rather ſheath, 
A or caſe, out of which the two ſtings were taken; E is 
the cavity of the ſheath, in which they lie; D is the thickneſs 
pf the. caſe below; and about D. A the two ſtings ſhew them- 
ſelves, each in a ſeparate place. | 7 
HI Fig. 7. is part of the ſting taken out of the ſheath, A B, 
which appears a little Jaterally ; whence it is, that the beards 
KK do not appear ſo big or ſo ſharp, as in reality they are; 
Lis the back of the ſting without beards, | 
MN Fig, $. is the whole ſting, taken out of the ſheath, and 
with its back, which is without beards turned to the eye; the 
upper part of. the ſting N Q is encloſed round about, and is 
 bollow within, and the lower part QS is open; S M is a part 
of the broken nerve, very near as long as the whole ſting; and 
when it can be taken whole out of the body, it contracts itſelf 
into the ſhape of a half- moon, and appears of the colour of a 
tortoiſe- ſhell, as the ſting itſelf does; OP is the body faſtened 
to Ho ſting, and placed in the thicker part of the caſe D C A, 
in Fig. 6. PD TY 21001 ER" 
ABC Fig. g. are both the ſtings, as they. lie together be- 
fore, cloſe againſt the ſheath; yet one of them is a little 
higher than the other. | --... > pda 
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edgfh Fig. ro, are both the ſtings, in part out of 
ſheath ; yet the fling e d þ ſtands a little higher out of the 
caſe than the other gh]; thus they are found to lie in the 


ſheath when at reſt. | 


Fig. 11. Two ſtings ftanding alſo a little out of the ſheath ; 


| as to their motion, it may be conceived to be thus made; firſt 
J the. bee exerts her ſheath, together with its ſting, and endea- 


C 


J vours to thrufb it together with one of the ſtings, as far as ſhe 


can into the body the would wound; but not being able to 


4 return it again om act ount of its beards, ſhe then alſo thruſts the 
other ſting into the body as deep as ſhe can, and endeavours 
co pull that back, upon which the thruſts her ſheath, and firſt 


ſting yet deeper into the body; and this ſhe continues till ſhe 
get both the ſtings and the ſheath, as far as to the thick part of 
the latter into the body; after which, the ſtings require no 


. more motion out of the ſheaths. ann 


Fig. 12. LDA BC is one of the arms of the bee, wherewith, 
M. Leewenhoeck thinks, ſhe makes her honey-combs, furniſh- 


Jed with .three peculiar joints, as at D, A, B. 


again let E A, £ O A and AT be proportional, and affumi 


EF, Fig. 13. E one of the ſcrapers, placed on the forepart 


BY of her head, by:*yhich ſhe: ſcrapes the wax from flowers. 


Fig. 14. GH called the wiper, is placed forward on her 


head, and with it ſhe wipes the honey off the flowers, 


Fig. 15. K I repreſents the ſeraper of a wild-bee, 


A Problem of Alhazen ſolved ; by MH. Huygens and M. Sluſius. 
Phil. Tranſ. Ne 9. p. 6119. Tranſlated from the Latin. 


M Huy gens propoſes the problem thus; a concave or con- 

1. vex ſpeculum being given; as alſo the eye and the viſi- 
ble point ; to find the point of reflexion: Let the ſpherical ſpe- 
culum have the point A for its centre, Fig, 1, Plate XIII. let 
the eye be in B, and the viſible point in C, and let a plain 
drawn thro' A, B, C cut in the ſphere the circle Dd, in which 
the points of reflexioh. may be found; let a circle be deſcribed 
thro* the three points A, B, C, and let its centre be Z; let 
AE a perpendicular to B C, be produced and meet itinR; 
and let N A be a third proportional to R A and O A, 'and 
NM parallel to BC, will be one of the aſſymptotes; 
T Y equal to I N, let Y M be drawn parallel to A Z, which 
will be the other aſſymptote; laſtly aſſuming IX, and IS, 


each of which may in power be equal to half the ſquare of - 


A O together with the 1quare of A I, the points X and 8 will 


. — 


- +— „% . „ g79"> 
-. 


32 „„„„„„„ͤ«% oo er OO —— 


_— — 


4 


442 MEMOIRS gf ble 
be in the hyperbola, or in the oppoſite ſections Dd, Dad, 
which are to be drawn to the aſſymptotes found, whoſe inter. 
ſections with the circumference D O will ſhew the points of re- 
flexion ſought : This conſtruction holds in every caſe, wherein 
the problem is ſolid, excepting one, where a parabola and not 
an hyperbola is to be deſcribed, viz. when the circumference, 
drawn thro? the points A, B, C, touches the right line A E. 

M. Slufius takes the problem, when expreſſed in terms 
purely geometrical, to be only this; in a given circle, whofe 
centre is A, and radius A P Fig. 2, 3, 4, to find ſome point as 
P, from which drawing the right lines PE, P B to the given 
points E, B, unequally diſtant from the centre A, the right line 
A P produced may biſect the angle EP B; which admits of va- 


rious caſes; for either the perpendicular from A upon the right 


line E B, vix. AO, falls between E and B, or beyond B; if be- 
yond it, then the rectangle E OB is equal to the ſquare of 
AO, or greater or leſs; he afterwards treats of the caſe of equa- 
lity, but bere he conſiders the other three caſes making uſeiof 
almoſt the ſame conſtruction; let a circle paſs  thro* the three 
points A, E, B and let A O be produced to the point D; 
if the point O falls between E and B, the right line A O: muſt 
be produced towards O; but if beyond h, and the rectangle 
E O B be greater than the ſquare of A O, it muſt be produced 
towards A; but if the rectangle be leſs than that ſquare, the 
circle will cut the right line A O in the very point D; then 
drawing A X parallel to E B, cutting the given circle in N, let 
the rectangle DA O be to the ſquare of AN, as + A X to 
AH, which muſt be taken towards X, if O falls between E 
and B, or if the rectangle EO B be leſs than the ſquare of 
OA, but onthe contrary fide, if it be greater; now let OQ 
be made equal to A H, in the third caſe to be taken towards E, 
but in the firſt and ſecond caſes the contrary way, then let 
XA, NA, and H K be proportionals, to be taken in every caſe 
towards X, and cutting AO in U that K A may have the 
fame ratio to A U, as A D to A X; join K U, and let it be 


produced till the right line E M meet the parallel O A indefi- 


nitely produced, in the point L; in every caſe K Land QL 
will be the aſſymptotes of the hyperbola, which drawn thro' 
the point O will ſatisfy the queſtion; with this only difference, 


that in the firſt and ſecond caſes, the hyperbola paſſing thro' 


O will ſolve the problem in a convex Speculum, and the op- 
polite ſection in a concaye one; but on the contrary in the 
third caſe, the hyperbola thro* O will ſerve for the conf 


— 


N 


D 
* 


— — 


On 
* 


= => . ©. z= 4 can 


* 
0 * 
* * 
\»,v | 
% 7 " 
. i by 
of LES. + x 
« LH . ihe: 
r ® 
* . 
7 
it — 


* 
P 
** 0 A — — * * - Oy 
hows 
—— — — _ — FRY - * — —— — mY - % — — 
* 
— ds ” we — 
14 N 1 3 =_ . 
= 8 NG Sc Fm 1 3 
ww {4 - 404% F 1 Om ., = 45. wa = [ _ = = _—— = 4 = 


ROYAL So ET v. 443 
and Its oppoſite for the convex, and that when the point 


U falls between A and O; for if it ſhould fall beyond O, 


one hyperbola only drawn between the ſame lines K L, and QL 
would ſerve for both the convex and concave Specula; beſides 
if U ſhould fall upon the point O itſelf, then it would be a 
plane problem, and the right lines LQ, L K would reſolve 
it; whence it appears that this problem admits of infinite 
caſes, which may be reſolved by a plane Locus; and thoſe are 
more excuſable who thought it might be univerſally ſolved by 
the ſame Locus, becauſe ſometimes the calculation had ſuc- 
ceeded happily with them; for there can be given no poſition 
of the three points A, E, B, (of the caſe of the equality of the 
rectangle EO B, and the ſquare O A we ſhall ſee more anon] 
which may not admit of ſome circle to be deſcribed from the 
centre A, at whoſe circumference the. problem may be ſolved 
by a plane Locus ; the Radius of the circle will be thus found, 
in the firſt and ſecond caſe of the above conſtruction; let the 
ſquare of A X, together with twice the rectangle O A D be to 
double the ſquare of A D ; as the ſquare of A O to the ſquare 
of AN, then AN will be the Radius ſought ; but in the third 
caſe, it muſt be, as the ſquare of A X minus twice the rectan- 
zle OA D, to double the ſquare of A D; ſo the ſquare of AO 
is to the ſquare of A N. The other caſe now remains to be 
conſtructed, viz. that of the equality of the rectangle of E OB, 
and the ſquare of A O, or that in which the circle drawn 
thro* the points A, B, E, touches the right line A O; for 
M. Huygens has well obſerved, that a parabola is to be deſcrib- 
ed in that caſe ; which yet is not to be ſo underſtood, as if it 
could not be ſolved by an hyperbola, ſeeing it may admit both 
of an hyperbola, and an ellipſis, even to infinity, if any would 
uſe M. Sluſius's method; only this caſe admits of the parabola, 
which other caſes do not, and we are to make the ſame limita- 
tion when he ſays, that his conſtruction takes place in every 
caſe wherein it is a ſolid problem ; for his meaning is, that by 
a ſmall alteration an hyperbola may always be found that will 
ſatisfy the queſtion ; which will be plain to any one that ſhall 
compare the caſes above conſtructed by M. Slſius with M. Huy- 


gen's: But to return to the caſe of ,<quality, here are not one 


only, but two parabola's; and beſides, oppoſite hyperbola's which 
reſolve the queſtion: Let as before, the given points be E, B, 
Fig. 5. likewiſe a circle about the centre A be deſcribed, and 
another thro' the three points A, E, B, whoſe tangent is AO, 
and centre D; Þ»ving drawn the diameter NA DK, * 
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NA, Z A be three proportionals, and A L half of Z A; iet 
there be again three other proportionals 2 O A, NA, IA, and 
the half af which laſt be K A, and let the tectangle L A O U be 
compleated, producing LU to 8, till U $ be a third propor- 


tional to Al, O U ; let a parabola be deſcribed about the axis 


SL, the parameter AI, and vertex 8, which will cut the circle 
in the points PP fought; the ſame thing may be done by 


anather parabola, if after compleating the rectangle DAK C, 


and producing K C to T, in ſuch a manner, that C T be a 
third proportional to A Z and D C, it be deſcribed about the 
axis I K, with the Laras Rectum Z A, and from the vertex T; 
for it will meet the circle in the ſame points PP. But the con- 
ſtruction by the oppaſite ſections is ſtill more eaſy; for making, 
as before, X A, N A, and Z A, Fig. 6. three proportionals, let 
fall the perpendicular Z I, a third proportional to the double 
of AO and AN; ZI will therefore be greater than Z A; 
ſince its double A O is lefs than X A; then in the point 1, 
let the right lines I Q and I M be on both ſides inclined in 
half a right angle to the line I Z, and let them be produced in- 
detinitely both ways; and in fine, let an hyperbola be deſcribed 
about them as ſo many aſſy mptotes thro? the point A, and another 
oppoſite thereto ; the latter will ſatisfy the problem in a convex 
Speculum, and the former in a concave one; for ſince, as was 
demonſtrated, Z I is always greater then Z A, the right line IM 
will never paſs thro*' A; therefore a caſe will not be given 
by which from this conſtruction, as in the preceeding, the pro- 


blem may be reſolved by the aſſymptotes themſelves ; and yet 


this ſometimes alſo admits of a plain Locus, vix. when it happens 
that the right line X O drawn to the centre D, touches the 
circle N PP; for the point of contact itſelf ſolves the problem. 

The ſame problem is otherwiſe ſolved by M. Sliaſus thus; 
let there be given a circle, whoſe centre is A, and the points 


D and 4, Fig. 7. and what is ſought be ſuppoſed done; let D E 


be the incident ray, Ed the reflected, and from the point 
of reflection E let fall on D A the perpendicular E I and 


from d upon the ſame line the perpendicular 4 N, and let 


the tangent EC, and the ray 4 E produced to B meet the ſame 


line: Suppoſe now DA=z, AI=a, NA=n, EI= 2, 
.4N=b, BAS y, AE =, CA= x; therefore, ſince the 
angles DE C, and CEB are equal, and the angle CE Aa 
right angle by ſuppoſition, the three lines D A, C A, B A will 


be harmonically proportional; therefore it will be as DA to 
BA, ſo is D C to CB, or in algebraic terms, z: :: ey 
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x 9; and 225 — XY = Sx, or — = x; and ſeeing the 


9 
rectangle CA, or x a, is equal to the ſquare of AE, or gg, 


»- 43s 2 
it will be x . and conſequently, 2. 2 A 


a Z 
=y: Moreover it is as dN to EI, fois NBtoIB; or :S: 57 
— n : — a, therefore ye — ne—=by — ba, and y = 


ba—ne . * 
DDE > 


—2zane—qgqba+qqne=bzqq—zqqe, which is 
the equation to the hyperbola about its aſſymptotes, whoſe 
conſtruction, together with the given circle, anſwers the pro- 
blem; for fince, on account of the circle, it is qqzaa + ee, 
if inſtead of 2 bz a @ be ſubſtituted its value 252% —2 Zee, 
another equation will alſo be had to the hyperbola about its 
aſſymptotes, viz. b2zqq—2bzee—2znae—qqba 

qqne=—2z9qe; and by this method, and that other M. Slu- 


fius explained in his book on Analyſit, infinite equations to 


hyperbola's and ellipſes will ariſe, which with the given circle 
will reſolve the problem; only the effections will generally be 
more intricate ; but they may be conſtructed by that method 
uſed in the ellipſis, p. 62, of the ſame book. 

The whole of the calculation, as may be ſeen, is referred to 
the line D A, and it could be as eaſily referred to d A, which 
is likewiſe given, vix. after firſt drawing the prickt lines in the 
ſcheme; but there is no occaſion for a new calculation; for if 
you uſe the ſame ſymbols as before, for the right line d A and 
its parts, that is, if you make dAz=2, D =, nA =a n, 
A Ig a4, i E = e, &c. the ſame equation will ariſe as before, 
and you will have infinite other hyperbola's and ellipſes, which, 
with the given circle, will ſatisfy the problem; it would be 
tedious to proſecute the ſeveral caſes, ſince their equations may 
be diſtinguiſhed by only changing the ſigns + and — ; only 
one caſe is excepted, viz. when dA B is a right angle, for its 
equation is obtained, after expunging all the terms out of the 
former equation, wherein n, which becomes nothing, is found; 
viz. this equation, 2 86044 94a z 29e, or, 
ſubſtituting for 2 zb 4 à its value, zhqq —qqba = bee 
— 292. - 

But it is to be obſerved, that tho“ by referring the Analy/is 
fo the right line D A, there immediately offer two hyperbola's 


in the equation; and as many more different from the former, 


Vor, I, L II when 
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446: MEMOIRS of the 


when it is referred to the right lined A; yet that the very ſame 
parabola's are obtain'd, to which ſoever of the lines 4 A or D A 
the Analy/is be referred will eaſily appear. 

Now to apply the former Analy/is to all problems relating to 
the reflexion of ſpherical Specula ; let there be, as before, a 
circle, whoſe centre is A, Fig. 8. and given point D, 
and incident ray DE, whoſe reflected ray let be EQ; 
Joining D A, let the tangent E C be drawn to it, and the per- 
pendicular EI; and let the right line QE B be produced to 
the fame; let DA=z, CA=z, AE=q, BAR. 
Al=a, IE==c; therefore, becauſe DA, CA, BA are har- 
monically proportional, and the three lines CA, AE, AI, are 
geometrically ſo; you will always have the equation y = 
re = A on whatever point of the circle the ray DE fall; 
therefore, if the point E be ſought, on which if the ray D E 
fall, it may be reflected parallel to the diameter LA U, a per- 
pendicular to DA ; the reflected ray QE produced will paſs 
thro? I, as is evident, and I and B will coincide ; therefore a 


214 XA 


= ——, or, 44 — 2 
224 —99 2 
plain problem. | 
If a point be ſought, from which a ray may be reflected pa- 
rallel to any other line, as AK drawn from the centre A ; let 
the tangent K L d be drawn to it from the point I; it is 
plain, that the triangles AK L, EIB will be ſimilar, ſince all 
the ſides of the one are parallel to all thoſe of the other, &c. 
therefore AL is to LK, as EI to IB, or, q:d::e:a—y, and 
944 — de 


2274 and it will be a 


— and 24* =2 42aa—2zdat 


— 2 ＋ 9e; or, putting 47 — e for 4a, zq* =224 
—229ee—2zdae—4q* a + qqde; for both the equations 
are for the hyperbola about its aſſymptotes, which with the 
given circle reſolves the problem. 

Let it now be propoſed to make the reflected ray paſs thro 
the given point N (as in the problem of Alhazen.) or pro- 
duced towards the point of reflexion E to meet the given point 
N; let the perpendicular N © == fall from N upon AL, and 
let it be AO; it is plain, that as A O is to the difference 
of ON and AB; fois EI to IB, that is, b:n—y: :8e:a- 


9, or, 5: — 2 :: : ma; therefore .—2 =y = 


4 1 
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'—249__; whence, 2254 22 14 44 + gqne 
22a—4qq | | 
—b24qq — 24qe, vis. that very equation of the problem of 


Alhazen, which we hinted above : Or, in the ſecond caſe, 


N FI gain or, 22bas +22nae—qgqba 
—gqne=2bqq+zqqe. 
And theſe are the problems, that are wont to be propoſed 
about the point of reflexion, where notwithſtanding the 
diſtance of the given point D is ſuppoſed to be finite; but the 
analyſis will be eaſier, if we ſuppoſe it infinite ; for eee 
CA in G, it appears from the property of three harmonic 
proportionals, DA, CA, B A, that the three lines D G, CG, 
B G will be geometrically proportional, ſuppoſing any diſtance 
whatſoever of the point D; therefore, if it be ſuppoſed infinite, 
B G will become nothing, and the point B will coincide with 
the point G ; conſequently A B will be always equal to B C, 
and C A2; and the rectangle C AI equal to the ſquate of 


AE will in ſymbols give 24y=qq, ory =; and ſince 


the diftance of the point D is ſuppoſed infinite, E D will be 
parallel to A C; therefore, if the reflected ray parallel to A L 
be: ſought, becauſe in that caſe @ and y do coincide, it will be 


S or, aa 2144; if it be required to be parallel 


to AK, it will be again, as q : d: 0: 0g, and L, 


= or 2444 —2dat=q*; if it be required to paſs 
thro' N, it will be, as above, duds 77 PER 7] and 2b aa 
A b + e 2a 56 
T2 277, which equations are alſo for the hy- 
perbola's about their aſſymptotes, unleſs the point N be ſup- 
poſed to be in AL; for, in that caſe # becoming nothing, 
expunge out of the equation the terms wherein is found, the 
remaining will give the equation for the parabola, as was 
obſerved above. 5 (7 1 
The ſame Aualyſit, and the ſame equations by only changing 
the ſigns may be applied to convex Specula ; and the ſame 
parabola and ellipſis that —* — problem in the one _ 
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will alſo do it in the other; and if the byperbola refolve the 
problem in a convex Seculum, the oppoſite hyperbola will do 
the like in a concave; by the ſame Anais in concave Sperula 
may be obtained the Foci, and the ſpaces, which the rays 
pof eſs in the axis, the diſtance of the radiant point being 
| np but very eafily, when the rays are ſuppoſed parallel: 

or in the concave Speculum E E, Fig. g. whoſe centre is A, if 
the extreme ray be ſuppoſed to be reflected to the axis A R 
in B, drawing the tangent E C, it will be CB = B A; let the 
ſemi- axis A R be biſſected in Q; Q will therefore be the 
Focus, and Q B the ſpace ſought ; but Q is the half of C R, 
becauſe of the equal lines AQ, QR, and AB, BC, thatis, 
half the exceſs of the ſecant of the arch E R above the whole 
line ; therefore, if the arch ER be, e. g. 9 A C will be 


201246, and B Q—223 of A R. 
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Extraordinary Tides about the Orkneys ; | by Sir Rob. Moray, 
| ... Fl, Tran. NN* 108. Þ. #39. : 


6x of A 
| by: Fairay Sound, between the iſles of Fairay and #tha in 
the Orkneys, the ſea runs north eaſt for the ſpace of 3 hours 
only in flowing, and nine hours ſouth-weſt in ebbing; this is 
the courſe of the tide only in the middle of the ſound, which is 
but one mile broad. 3 
While the ſea runs from weſt to eaſt in flowing thro? the 
Leſtra-firth, which is eight miles in breadth, the ſurges are 
not greater than in any other part of the ſea; and in a calm day 
it is as ſmootli as any lake, tho” there is conſtantly a great cur- 
rent upon. the flux and reflux of the ſea :- Vet at the fouth-eaſt 
end of a little iſland on the ſouth-eaſt fide of Neſtra, and about 
a mile from it, the ſea no ſooner begins to run weſtward. in 
ebbing, but a ſurge begins to appear, which continually in- 


creaſes, until the ebb; be half ſpent, and afterwards: it de- 
creaſes, until it be low water, at which time no ſuch thing 
appears; to the eaſt and weſt of this great ſurge, there are 
ſome fey. lefler ſurges ſeen, which are gradually leſs towards 
the caſt and weſt of this great ſurge ;: ſo that when one begins 
to paſs over the eaſtmoſt ſurges, and to aſcend the largeſt, tho“ 
the declination and altitude of the ſun be conſiderable, yet the 
ſurge is ſo high, as to intercept the ſight of the ſun, and ſome 
degrees of the firmament above it; this ſurge is about 4.of 2 
mile in length: When there is any wind, which breaks the 

; tops 
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tops of the ſurges there is no paſſing that way : The current 
of the tide is ſo ſtrong there, that there is no need either of 
ſails or oars. | | | 


The Problem of Alhazen otherwiſe { {ves i by M. Huygens, 
Phil. Tranſ. Ne 98. p. 6140. Tranſlated from the Latin. 


F H E compendium, which M. . Zuygens found out for his 
firſt conſtruction, is as follows; drawing A T Fig. 10. 
Plate XIII. parallel to C B, and biſſecting it in U, that is the 
point thro* which one of the oppoſite hyperbola's ſhould paſs, 
whoſe aſſymptotes have been found tobe Y M, MN. 
But the conſtruction, which obtains in all caſes, is this; let 
E D Fig. 11. be the given circle; whoſe centre is A, and the 
given points be B and C; drawing the lines A B, A C, let BA 
the radius of the eirele and FA be proportional; alſo C A the 
radius of the cirele and G A; then join F G, and let it be biſ- 
ſected in H; and thro' this point draw the lines LH KX, 
MH N interſecting each other at right angles, of which let 
LH K be parallel to that, which biſſects the angle BAC; 
theſe are the two . ny of the hyperbola's to be drawn 
thro” the points F and G, one of which will alſo paſs thro” the 
centre A; their interſections, with the periphery of the circle, 
will determine the points of reflexion ſought, ON 
M. Slufius conſiders this problem further; he obſerves that 


M. Huygens was aware that the equilateral hyperbola could 


be extended to all caſes, as M. Sluſus had hinted above 
in the caſe of a right angle; as alſo that one ellipſis of an eaſy 
conſtruction might be ſelected from an infinite number: It re- 
mains to be obſerved, that ſince the ſections, which, together 
with the given circle, are applied for the ſolution of the pro- 
blem interſect it in four points, two of which only ſerve for 
reflexion ; it may be aſked, what problem the two other points 
will reſolve; and after What manner a propoſition may be ex- 
preſſed that ſhall comprehend theſe” four” cafes ; and whether 
theſe four caſes occur, when the given points are equally diſ- 
tant from the centre hun 14 bus mm ü 
M. Huygens.employs.no other analyſis than that of M. Slu- 
us, which admits. of a parabola. only in one caſe; as appears 
from M. Slufus's two equations for the hyperbola about its 
aſſymptotes, vi. 2 434 19944601 231 
24baa—2znat—qqba ＋een e = 2929, 
And 56 299 — 2 zu 4 114 + qqne=22bee—2qqet5 
And he ſubjoined, that by a little variation, viz, — 
Ef or 
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or 59 its value 2 4 + ee, infinite hyperbola's and ellipſes 
| might be found, which, together with the given circle, would 
1 ſolve the problem; now in the former of theſe equations ſub- 
ſtituting for 52 q q its value, it will be 264 4 — 2 zu 


277 +ggne=buzre—zggqe: Ora - =: 


— ——— —1 7 a and this is M. Huygen's equation. 


Nothing can be more compendious than the following con- 
ſtruction of M. Sluſius; let the points E and B F 's 12 be given, 
and a circle whoſe centre is A; joining the lines E A, B A, cutting 
the circle in Fand C; let E A, FA, U A, be three proportionals, 
and again three others, BA, C A, X A; then joining U X, and 
producing it at pleaſure; from the vertex X, with the Latus 
Tranſverſum U X, and the Rectum equal thereto, deſcribe the 
hyperbola X P, whoſe ordinates let be parallel to the right 
Ine A B, to the diameter UX G; and it anſwers the queſtion in 
the caſe of a convex Speculum, as its oppoſite, does in that of a 
concave one: The aſſymptotes are ealily found; producing 
U X till it, meet with E B, alſo produced in L; and then biſ- 
ſetting UX in I, and taking L D equal to LI; D I joined will 
be one of the aſſymptotes on which the other falls perpendicu - 
larly at the point I ; and this conſtruction M. Sluſius deduced 
from his former analyſis thus; the ſame things being given 
ag. before, let A O Fig. 13. fall perpendicularly upon E B, and 
let P be the point ſought, from which let fall the perpendicu- 
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* PR, ; AR, @ ; the following equation is gsaſily obtained 
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b — 4 
ing to both ſides fz it will be 
nee q+*+ —— — (chat 
© 222 


is, the ſquare of e + OLE ) equal to 44 — * 


+2 2 — 2 therefore the proportion will 


7 — 7 7 / DG - 4 
be, kt: k4pmmi:' ad IE TIT 


to the ſquar eof e +=, which proportion may be 
reduced to an eaſier equation, if, putting KI - mm =p ps 


it be . ; for at length it becomes the ſquare of — 9 


m ky 299 u 1 2 
+ 2 = 2 + fo which equation 
you will find to anſwer to the above conſtruction, and you 
will at the ſame time obſerve, that to which ſoever of the 
lines E A, AB, BE the ſum of the analyſis be referred, the 
ſame ſections may be always had, tho” in a longer way about, 
and in very different equations: From this conſtruction may 
be deduced by analogy the effection of the other problem:; 
vg. when the point is ſought, from which a reflected ray ma 
be parallel to any given line; as, if the luminous point B 
Fig. 14. being given, and the circle from the centre A, the 
reflected ray parallel to the right line AE were required; for 
it is the ſame thing, as if the diſtance of the points A and E 
were ſuppoſed to be infinite; in which Caſe a third proportio- 
nal toEAand F A, would become equal to nothing, and the 
points A and U would coincide ; therefore UX would be 
equal to A X, and AE be parallel to PE; apply then the 
preceeding conſtruction, and you will have the ſolution, wiz. 
deſcribing the hyperbola XP from the vertex X, with the 
Latus Tranſverſum UX or A X, and the Latus Rectum equal 
to it, whoſe ordinates to the diameter A X let be parallel 
to the right line A E. oh "2H. & | 
The problem of Alhazen further conſidered by M. Huygens ? 
The circle being given, whoſe centre is A, Fig. 15, the 
radius D A, as alſo the two points B and C, to find the point 
H in the circumference of the given circle, from which drawing 


H B and H C, they may make at thecircumferencs We 
1 ea nt 
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Suppoſe the point found, drawing the right line A M, which 
may biſſect the angle B A C, let H F be drawn perpendicular 
to it, as alſo BM and C L, join AH, to which let HE be 
perpendicular, and let A M meet in the points K and G the 
right lines B H and B C; now let A Mg a, MB =, AL 
= c, LCS n, the radius A D gd, AF=zx,F H = y; ſince 
the angles K HE and CH Z or EGH are equal, and E H A 
a right angle, it will be, as K E to EG; ſo is K A to AG; 
but becauſe, B Mis to MD, as HF is to FK, it will be, as BM 
＋ HF to H E, fois MF to FK; that is, O y:y:: a —x: 


ay — 49 EPS ay —b: 

by 3 * FA= x, and KA = 1 * Again, 
becauſe C Lis to LG, as HF to FG ; it will be by permuta- 
tion and diviſion CL — HF to HE, as LF to FG; 
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—addvy—b&dd x y ; dividing all the terms by y and multiplying 
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tion may be deduced from different equations, fince ſuch as 
have been all along uſed are contained in one and the fame 
general - analyſis ; to prove which, let the circle be given, 
whoſe centre is A, Fig. 17. as alſo the points H and I, and 
let K be the point ſought, to which from the points H and I 
let the right lines H K, I K, and the tangent K D be drawn 3 
then from A draw A G, meeting H K in E, I K in B, and the 
tangent K D in D, (producing ſuch lines as ought to be pro- 
duced.) ſuppoſing 10 thus; it is plain, on account of the equal 
angles EK D, DK B and the right angle A K D, that the three 
lines AE, BE, DE will be always harmonically proportional 3 
therefore drawing to A E the perpendicular K C, I Fand H G. 
and denominating AK z g., AC Za, CK=e, HG. = b, 
AG=4, FAS , FIE, you will have, by the method 
M. Slufius uſed. formerly in the ſecond analyſis of this problem 
this general equation, ndaa — bzag — 244473275 

VoI. I, Mam ⁊ 
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= nde - z bee +2 bnae+ 22dae—dqge—2%9qe5 
now ſuppoſe, A G to be perpendicular to HI, there will be no 
variety in the equation, only that A F and A G, that is, d and z, 
will be equal; ſubſtituting d for z, it will bendaa — bdaa 
— 2994 + bqgga=ndee—dbee + 2bnae T 2ddae 


—2dggqe; ordividing all by nd = db; aa —Li==ec; 


ig ALES 9 2 72 LEE ; the ſame equation M. Sla- 
ſius had deduced from his firſt analyſis, tho' in a different man- 
ner : Suppoſe again, that A G coincides with AH, then H G or 
6 will become nothing; expunging therefore the terms of the 
equation, in which bis found, there will remain, à da a—ngge 
=ndee + 2zdae—dqgqge—gqgze: Let us ſuppoſe the 
right line AG to biſſect the angle HAI; it will be, on account 
of the ſimilar triangles HA G, and IAF, as HG to GA, fo 
IF to FA; or, as b: d:: n: x, andnd=4bz; taking away 
equals, 599 a — 1 = 2bnae + 22d e — dqge 
— 4 q2t, the very ſame that M. Huygens conſtructed; in 1. 
ſuppoſe the ſame right line AG to biſſect the right line HI, 

in that caſe HG and IF will be equal, that is l n; and 
taking away equals, da a —b2zaa=bdee—bzee+2bbae” 
j22dae—dqge—4qqze; which, tho' not very difficult, 
has not yet been conſtructed ; both theſe, as alſo the general 
equation itſelf, may be divided into two others, putting, for as 

"or ee, its value gg - ee, or gg - 424. l 
M. Slaſius adds à conſtruction by a parabola in a twofold 
manner, which tho' it ſeems more operoſe than the others by 
the hyperbola, yet the ſimplicity of this curve compenſates the 
trouble; having the ſame data, join AI, Fig. 18. and produce it 
to 8, till AS be equal to A H; joining HS and biſſecting I Sin 
M, draw thro* M the right line R MQ perpendicular to HS, 
on which let fall from A the perpendicular AQ, to which let the 
radius AC be parallel; then making IA, AC, AE three 
Proportionals, let it be as S A to AE, ſoMQ to AD, and RS 
to AP (in the right line AQ towards Q); and in the ſame right 
line on the other ſide take DO equal to AC, biſſecting PD 
in X, let the right line U XL, meeting the perpendicular 
erected at D in the point U, be inclined thro' X in half a right 
angle to A X, andlet fall from O on the ſame U X L the per- 
pendicular OB; then, if it be, as UX to X B, ſo X B to BL, 
L is the vertex, LU the axis, X U the Latus Rectum of the 
parabola, which in every calc ſatisfies the problem, viz, W 
<0 Yo 
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the given circle in the points K K, the higheſt and loweſt of 
which belong to the problem of Albazen, and the remaining ta 
another problem. 

There is alſo given another parabola, which, as was hinted 
above, does the like, and whoſe deſcription is ſo eaſily deduced 
from this, that there is no occaſion, for anew one ; for let A be 
taken in the ſame right line with A D and equal to it, and A 
in the ſame right line with A O and equal to it; then biſſecting 
P in E, draw thro' E the right line u E, perpendicular to X B, 
meeting i perpendicular to O A in , and let fall the 
perpendicular g; and make as nE to FB, ſo E; to g A] A 
will be the vertex, a E the axis, F the Latus Rectum of the pa- 
rabola, which will cut the given cirele in the ſame points with 
the former. | 


The firſt Invention and Demonſtration of a right Line equal te 
a Curve; by Dr. Wallis. Phil. Tranſ. Ne 98. p. 6146. 
Tranſlated from the Latin. 


A to the rectification of that curve, which Dr. Wallis calls 
the ſemi-cubical paraboloid, M. Huygens muſt be under a 
great miſtake, when, in his Horologium Oſcillatorium p. 71, 
72, he would aſcribe the firſt invention thereof to Jahn Heuraet 
of Harlem, in 1659 ; for it is certain, that Mr. William Newt 
an Engliſbman had both diſcovered and demonſtrated the ſame 
thing two years before; and after him the Lord viſcount Braun- 
ter and Sir Chriſtopher Wren gave alſo a demonſtration thereof 
about the months of Fune and Fuly, 1657 ; which was a thing 
well known here, and received with applauſe both by thoſe gentle- 
men and other geometricians, who, before the inſtitution of the 
Royal Society, were wont to meet on ſtated days at Greſham 
Callege, and read mathematical lectures there: And the Lord 
Brounker in the enſuing Auguſt communicated this by letter to 
Dr. Wallis then at Oxford, and at the ſame time ſent his own de- 
monſtration of it; which the Dr. imparted to M. Huygens, and 
afterwards publiſhed in 1659, ſubjoining it to his treatiſe de Cy- 
cloide; wherein he gave an impartial account of the whole affair; ſo 
that it is ſurpriſing M. Awygens ſhould make Heuraet the firſt 
inventor, | 
In 1658, Sir Chriſt. Mren had found out a right line equal ta 
the curve of a cycloid and its ſeveral parts; which was then a 
thing well known, not only in England, but alſo in France and 
Holland; and in particular M. Huygens himſelf was not unac- 
quainted with it, even before he knew any thing of M. Zeuraet's, 
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as appears by his letter to Dr. Wallis ; and it is allowed that 
Sir Chriftopher was the firſt inventor of this; yet be himſelf 
did not pretend to have been the firſt who found a right line 
equal to a curve; for he knew, and he owns as much, that 
Mr. Nei had diſcovered it the preceding year; only he 
aſſumes this merit to himſelf, that he had rectified the 
firſt curve that offered; whereas Mr. Neil applied himſelf to 
find out a curve capable of rectification ; it is true that this 
curye is of the family of the paraboloids, but no one before 
Mr. Vei ! took it into conſideration ; and it is as true, that both 
M. Heuraet's and M. Neils is the very ſame curve. 


Of Stones in the Bladder. Phil. Tranſ. N' 99. p. 6155. 


M Jubn Braun of Dantzict, a gentleman of 7 years of 
. age, had exceſſive pains for 2 + years in the Penis, with 
a continual burning ſtrangury, till at laſt it came to a conſtant 
endeavour of going to ſtool, and of making water; which, a 
few days before he died, ended in a continual running of urine, 
with very ſharp pain; after which, for about four days before 
his death, it was totally ſtopt: Upon opening his body, the 
following particulars were obſerved ; the internal parts were 
all ſound, but the bladder was found quite full of ſtones ; the 
hargeſt was of the bulk of a pigeon's egg, and weighed 206 
grains ; there were 16 of the larger ſort, yet all differing in 
ftze : the reſt, to the number of 22, were very ſmall ; the leaſt 
ſtone weighed 3 grains, and the whole 38, weighed 4 5 ounces ; 
there was not a drop of urine in the bladder, for it had already 
made a conſiderable paſſage on the fide of the orifice of the 
bladder; in the kidneys and ureters there was not found the 
leaſt grain or ſign of ſand: Several of the leſſer ſort of theſe 
ſtones were triangular and quadrangular ; and their flat ſides 
were worn to a great ſmoothneſs, their corners blunted ; 
the matter of the ſtones was very compact, and like white clay 
and tho* the ſeveral coats were diſcernible in one of them, yet 
they were not eaſily ſeparable. 


A odd Fœtus without a Brain; by M. Denys. Phil. Tranſ. 
Ne 99. p. 6157. 

HE body of this fœtus was well formed, and very fat; 

but the head was ſo deformed, that it frighted all that 

were preſent ; it had no front ; the two eyes were on the top 

of the face, very big, and almoſt without an orbit to lodge them 

in ; the upper and hind part of the head was red, — 


ROYAL SOCIETY. 457 


lated blood, and reſembled the bottom of a calf's head, when 
cut and ſevered from the Vertebræ of the neck; upon examin- 
ing this red fleſh, he found under it a bone, that proved a ſolid 
bone in the form of a ſmall oyſter, and not a hollow ſkull ; he 
had it opened every way, but he found neither cayity, nor 
brains in it; it was only faſtened before to the bones of the 
face, and not behind to the Vertebræ of the neck; ſo that the 
narrow of the back-bone had no communication with the 
head; he purſued the optic nerves, and loſt them in this bone, 
which was in lieu of a Cranium, and no ways ſpungy, but very 
hard : It ſeems ſomewhat extraordinary, that a child could live 
nine months without brains, for M. Denys was told, that it 
was very lively and briſk in the womb, but died as ſoon as it 
came into the air. 


An Account of ſome natural Curioſities preſented by Sig. 
Paulo Boccone of Sicily to the Royal Society. Phil. Tranſ. 
Ne 99. p. 6158. | | 

H E firſt were uncommon pieces of coral both red and 
white; ſome of which were ramified into ſolid maſſy 
bodies: others were coralline incruſtrations on woody ſticks or 
branches, which terminated in ſmall and tender buttons or flowers. 
of coral; in ſome of which, S. Boccone affirmed, he found, 
upon ſqueezing them, a milky juice ; and being himſelf at the 
coral-fſhing in the channel of Meſſina, which ſeparates Calabria 
from Sicily, he relates that before the coral-fiſhers drew their 
nets out of the water, he plunged his hand and arm into the 
ſea, to feel whether the coral was ſoft under the water, before 
it was expoſed to the air, and found it entirely hard, except 
the round end, or button, abovementioned; which he found to 
conſiſt of five or ſix little cells, full of a white, and ſomewhat 
mucilaginous liquor, reſembling that milky juice, found in 
ſummer in the long cods of the herb, called fluvialis piſtana 
folus denticulatis, mentioned by Job. Bauhinus ; this coral» 
line juice he calls leaven, becauſe of its ſharp and aſtringent 
taſte, eſpecially when newly taken out of the ſea ; but ſuch as 
are dried loſe their acrimonious, and retain only their aſtringent 
taſte; which change, he affirms to happen in about ſix hours 
after the coral is drawn out, As to the queſtion whether coral 
be a vegetable, M. Guiſony is of opinion, that it is ſo far from 
being a plant, that it is a mere mineral, conſiſting of much 
falt, and a little earth ; and that it is formed into that ſubſtance 
by a precipitation of divers falts, which enſues upon the en- 
counter 
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counter of the earth with thoſe ſalts; after the manner of the 
metalic tree, which in a little time is formed and increaſed by 
the ſettling and combination of mercury and ſilver, diſſolved in 


. Fqua-fortis; and being afterwards thrown into common water, 


the parts of the mineral and metal unite with each other ; which 
ſeems to be confirmed by an experiment on a ſalt of coral, 
which being thrown into water and there diſſolved upon eva- 
porating the water by a gentle heat, it was preſently coagu- 
— and converted into ſeveral ſmall ſticks, reſembling a little 
oreſt. 

The ſecond piece of curioſity, was a certain ſtony ſcaly ſub- 
ſtance, that ſmelt of bitumen, complicated and laid together 
like ſo many membranes, and found in the mountains of Hy bla 
in Sicily, near Milelli, neighbouring on the town of Augu/ta, 
and the ancient Megara; if it be burnt at a candle, the bitu- 
minous ſcent is ſoon perceived; and it is affirmed, that when 
newly ſeparated from its mine or bed, it is flexible like paper; 
but being long expoſed to the air and ſun, becomes brittle ; 
and the herbs that grow on this ſtem inſinuate their fibres and 
roots between its ſeveral coats. 

Thirdly, an extraordinary Sanguiſuga or leech, found ſtick- 
ing to the fiſh called Xiphias, or ſword- fiſn; it was about four 
inches in length; its belly white, cartilaginous and tranſparent ; 
without head or eyes, that could be obſerved ; inſtead of a head 
It had a very hollow ſnout encompaſſed with a very hard mem- 
brane, differing in colour and ſubſtance from the belly; and 
this ſnout it thruſts into the body of the fiſh, as ſtrongly as an 
auger is wound into a piece of wood, and it 1s filled full of 
blood to the very orifice ; it hath a tail ſhaped like a feather, 
ſerving for its motion, and under it, two filaments or flender 
fibres, longer than the whole inſect, whereby it ſeems to cling 
about ſtones or herbs, and ftick the cloſer in the body of the. 
ſword-fiſh, faſtening upon thoſe parts only, where it is out of 
the reach of its fins: Within its belly he obſerved ſome veſſels, 
like ſmall guts, reaching from one extremity to the other; 
they ſeem to be the organs allotted for ſucking the blood, be- 
cauſe the ſnout is deſtitute of fibres and valves to ſuck with; 
whereas theſe veſſels have a motion reſembling that of a pump, 
wherein the ſnout ſerves for a ſucker, drawing the blood from 
one end to the other; and the belly of this inſe& being framed 


ring- wiſe, this ſtructure ſerves to thruſt the ſaid internal veſſels 
into the orifice of the trunk, and draw them back again: As it 


torments the ſwerd-fiſh, ſo is itſelf infeſted by another — 
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called a louſe, of an aſh-colour, faſtened towards the tail of this 
leech as firmly, as a ſea-ſnail is to a rock; it is of the bigneſs 
of a'pea, and hath an aperture, whence many ſmall winding 
and hairy threads come out, 

Fourthly, a parcel of ſal-armoniac gathered in a fiery erup- 
tion of mount Atna, found on the ſurface of that ferruginous 
matter, that remained of the burnt minerals ; ſome of this falt. 
was as yellow as ſaffron ; other ſome of a citron colour; ſome 
white and ſome greeniſh : This ſalt ſeemed to be factitious, 
and concrete of nitre, ſulphur, and vitriol, burnt and ſub- 
limed, and not pre-exiſting in thoſe caverns ; for adding ſome 
of this ſal-armoniac to pulverized ſulphur and nitre, he found 
that it was ſo far from taking fire, that it manifeſtly hindred 
the accenſion of the brimſtone and ſaltpetre. 


A ſubterraneous Fungus, and a Mineral Juice, Phil. Tranſ. 
NY 100. p. 6179. 


HE Fungus. Subjerraneus is found in a rocky lime-ſtone 
1 ground, in a common about two miles from Caſtleton, 
in the peak of Derbyſhire, fifteen or ſixteen yards deep, in the 
Old-man, the name of a mine, covered with earth ; there is no 
coal-bed within five or ſix miles of the place: This Fungus 
does not ſeem to have any conſtant ſhape, it is much. like peat 
or turf, both in the ſooty colour and internal ſubſtance ; only 
this is more clammy and tough, and dries not ; ſome of this 
fungous ſubſtance is very ſoft and like jelly ; the more ſolid 
pieces contain lumps of bitumen, which are very inflammable 
hke roſin; it is very light, breaks firm, and ſhines like good 
aloes, and is not much unlike it in colour, ſave that it is darker 
and purpliſh; yet there is a great deal of it of a dark green 
colour; by diſtillation it yields an acidulous limpid water, 
then a white liquor, probably ſome of the oily parts precipi- 


_ tated; and in the laſt place, a copious yellow oil, not unlike 


that of amber or pitch: Whether this Fungus owe its original 
to a vegetable, or be a real concrete mineral juice, and a foſſil 
bitumen, is hard to determine; but the finding of it in an old 
mine, favours much the opinion of its being a vegetable ſub- 
ſtance ; either the props of timber, uſed in lining and ſupport- 
ing the grooves, are thus changed, or certain Fungus's grow out 
of them ; that birch, of which there is great plenty, and where- 
of there have been vaſt foreſts in all the mountainous parts of 
England, will yield a bitumen, as limpid as the fap that — 
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from it in tapping, if we now had the ſkill to extract it; Pliny . 
is very expreſs Hit. Nat. l. 16. c., 18 ; and beſides, it is certain 

that much of that wood, if not all, which is dug in the high 

moors of Craven, which the people uſe there for candles, and 

call candle-wood, is no other than birch, as appears from the 

grain and bark; tho* it exſudates a roſin, which makes many 

pronounce it real fir-wood ; whatever this bitumen of the 

Fungus be, it differs much from the Aſphaltum of the ſhops. 

_ - There is another mineral juice in theſe parts of England, 

reſembling cream both in colour and conſiſtence; it was found 

in great quantities at the bottom of a coal-pit, 49 yards deep: 

At Sherif-hales in Shropſhire is found in their iron mines, 

eſpecially in that called the M hite- mine, which yields the beſt 
iron-ſtone, commonly upon breaking a ſtone, a great quantity 

of a whitiſh milky liquor, incloſed in its centre ; fometimes 

they find the quantity of a hogſhead in one cavity; its taſte is 

{weetiſh, only it hath a vitriolic and iron-like twang. 


De Trochitz and Entrochi, deſcribed by Dr. Liſter, Phil. 


Tranſ. Ne 106. p. 6181. 


14 H E flones figured like plants, and called Trochitæ by 
Agricola, and the compound ſtones called Entrochi, and 
in Engliſb St. Cuthberd's beads, are, like the Lapides judaici; of 
an opake and dark coloured ſpar, tho* ſome of them are of a 
white ſpar or Cawke, as miners call it; they all break like 
flint, appearing poliſhed and ſhining : They are diſſolved by 
vinegar, which holds of all foſſils of what figure ſoever they 
be, providing they are broken into ſmall grains; and if the bot- 
tom of the veſſel hinder not, they will be moved from place 
to place by it: The figure of the Trochite is cylindrical ; the 
outmoſt circle is in general ſmooth ; both the flat fides are 
thick, with fine and ſmall rays drawn from a certain hole in 
the middle to the circumference : Two or three of theſe Tro- 
thite joined together, make up that other ſtone, called En- 
trechos ; the Trochite or ſingle joints are ſo ſet together, that 
the rays of the one enter into the furrows of the other, as in 
the ſutures of the ſcull : They are found in great plenty in the 
ſcars at Braughton and Stcck, ſmall villages in Craven; Dr. 
Lifter never met with any larger than two inches about; there 
are others as ſmall as the leaſt pin; and others of all magnitudes 
between theſe. two; they are all broken bodies; ſome ſhorter, 
ſome longer, and ſome of them real Zrochite, that is, ſingle 
Joints 
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joins only; he never found one entire piece much above td 
inches long, and that very rarely too; in ſome of the long 
pieces he reckoned about 30 joints; and as they are all broken 
fragments; ſo they are found ſcattered and lying confuſedly in 
the rock; which in ſome places; where they are to be had, is 
as hard as marble ; in other places ſoft and ſhelly; as they call 
it, that is, rotten and waſhed with the moiſt air; and tho” in 
ſome plates they are but ſprinkled here and there in the rock 3 
yet there are entire beds of rock of vaſt extent; which for the 
moſt part conſiſt of theſe and other figured ſtones ; as of bivalves, 
ſerpentine, turbinate, c. as at Brqughton : The injuries, they 
have received in their removal from their natural poſition, if. 
not the place of their growth and formation, are manifeſt 3 
for beſides their being all broken bodies, many of them are 
depreſſed and cruſhed, reſembling the real cracks of a ſtone 
or glaſs; again, ſuch ſtones, as confiſt of many Vertebræ or 
joints, are ſtrangely diſtorted ; ſometimes two, three, or more. 
of the joints in a piece are diſlocated and out of their places 8 
and ſometimes a whole ſeries of them; there are others twiſted 
like a cord; laſtly, ſome have their joints regular, but ſtuffed 
with a foreign matter: There is a great variety as to the 
thickneſs of the Trorhitæ, or ſingle joints; ſome are ſo thin, 
that they are ſcarce the 24th part of an inch; others are a full 
quarter of an inch thick; of theſe latter he only found at Stock 5 
between theſe extremes, there are joints of all proportions in 
divers pieces; but in one and the ſame piece, they are generally 
of an equal thickneſs : And there are flender and ſmall Entre 
chi, with as thick joints as the largeſt : There is alſo ſome 
difference in the ſeams of the joints ; ſome are but apparently 
joined; for in diſtilled vinegar the ſeeming ſutures will vaniſh, 
as thoſe from about Beresford on the Dove in Staffordſhire 3 
and others, and all thoſe from Braughton and Stock, are really 
jointed, with the ſutures indented, which indentures coming 
from the terminating rays are larger, according to the difference 
of the rays ; yet even, equal, and regular: Generally the out- 
moſt circle of each joint is flat and ſmooth; yet there are many 
other differences to be obſerved; 1, The ſmooth jointed are of 
different thickneſſes as to their joints. 2. On ſome Entrochi, 
between one ſuture and another, in the middle of each joint, 
are certain knots in a cirele; the joints thus diſtinguiſhed are 
very deep and large, and very frequent at Stock. 3. There 
are likewiſe thoſe, with a circle of knots, Which have many 
knots beſide on each joint, and look rugged. 4. Some, with 
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much. thinner joints, which yet have a. circle of knots in the 
middle of each joint; and theſe alſo ſeem as if they were all 
knotted j and. ſuch are only found at Braughton, as far as is 
hitherto known. 3. As ſome have but one circle of knots, and 
others, are knotted all over the joint, and rough; ſo there are 
ſome others with a circle of larger knots in the middle of each 
joint, and a circle of leſſer knots on each fide, cloſe to the bor- 
der of; the ſuture; theſe look very pretty, and are found at 
Stock, 6. Others between each ſuture, and in the middle of 
each joint ſwell with a circular edge. 7. A ſmooth Entrochot, 
with-a large and emboſſed. edge on the middle of one of the 
Joints, and a much ſmaller on the middle of another joint, and 
this alternately. 8. The ſame alternate difference, only the 
joints much rounder and blunter; and here the joints are viſi- 
bly thicker one than the other. 9. The ſame, with alternate 
knotted edges. 10. A double edge in the middle of every 
joint; this makes the joints look as if they were exceeding thin 
and numerous, but really. they are not ſo. 11. A double edge 
ig the middle of everꝝ joint knotted by: intervals, or, as it were, 
with indented edges: Sem of the pieces, if not all, of theſe 
Entracht are ramified, with leſſer branches from the greater, 
without any order; ſome have only few branches on a piece; 
others are ſo thick of hranches, that they reſemble a ragged ſtaff; 
theſe branches are deep inſerted within the ſtem, and by being 
ſeparated, leave great holes in its ſides; the rays in the joints 
of the branches run croſs to thoſe of the ſtem; on thick ſtems 
are. ſometimes very ſmall: branches; but generally the bigger 
the ſtem, the thicker the branches; and ſome of theſe branches 
are branched again; the branches are diſtinguiſhed from the 
ſem, by being a little cregked, and ſomething tapering : There 
are, few pieces, beſides the branches, that are not exactly cy- 
Iindrical; and among tbeſe few, ſome: are tapering at both 
ends, and ſwelled much in the middle; others are figured like 
a kind of fruit, or Lapis judaicus, and are real Entrochi, and 


- Jointed, notwithſtanding this ſnape; upon a ſmall ſtalk of two 


or three joints, an oval bottom is ſuddenly raiſed, broken off 
alſo at both ends; there are alſo long and ſlender pieces with a 
little. jointed button, hollow on the very top; it muſt not be 
forgot that they are perforated in the middle, and ſo they may 
be eaſily ſtringed like beads, hence the Exgliſb name ; and 
theſe holes are ſometimes filled with earth, and ſometimes 
they encloſe other Eutrochi, which latter are ſometimes. tranſ- 
parent; the holes are of different bares, but generally round 3 
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and yet there are great numbers of them at Stoch, whoſe per- 
forations are in the elegant faſhion of a cinquefoil z and the 
rays of the joints of theſe Entrochi are much deeper and fewer 
in number, than of any other yet obſerved j they are alſo 
ſmooth jointed : In theſe rocks are found certain rude ſtohes;-of 
the bigneſs of walnuts, with many impreſſions of Trechrtes upon 
them, as tho' they had been their roots; and when theſe have 
been a little cleanſed in vinegar, theſe impreſſions appeaf mori 
than caſual ; for, the ſubſtance that covers them, if not the 
ſtones themſelves, is ſpar, and the impreſſions are round holes 
with rays, reſembling thoſe holes the branehes. make in the 
ſides of the ſtem, when broken from them; ſome of them arg 
like a pine-apple or cone, with a hollow bottom, and round 
about it five {ſingle feet at equal diſtances ; on the top is the 
round figure of an Ne off; the ſtone confiſts of 
angular plates, viz. the bottoth of five plates, called feet, the 
middle of five other plates, all of a ſexangular figure, and the 
top, of ſtone : Others are of a pyramidal form, the bottom 
convex, and on the top is the impreſſion of an Entrochos broken 
off, and in the figure of a creſcent; this ſtone is alſo incruftated, 
or covered with ſexangular plates, which are rough: Of theſe 
figured plates, there are great variety in the rocks, broken off 
and heaped together in great confuſion, which yet manifeſtly 
belong to the above deſcribed ſtones 3 ſome of the faireſt at 
Braughton and Stock are pentagonal, and as broad as a thiumb- 
nail, hollow on the ſide like a diſh, and convex on the other 
ſide, where are certain eminent knots, about the bigneſs of 4 
ſmall pin's head, ſet in a kind of ſquare order; this plate is 
ſomewhat thin at the edges, and blunt ; others ate pentagonal, 
and a little convex above, but not hollow underneath ; and 
without theſe eminent knots, the edges are thin and ſharp 5 
others of theſe pentagonal plates are convex on one fide, and 
ſomewhat hollow on the other ; thick edged, and one of the 
five ſides only indented, which is ever the thinneſt ; there are 
many amongſt theſe laſt indented ſorts of plates, which are 
channelled on the concave fide, and otherwiſe notched» One of 
theſe pentagonal plates from Hansford bridge in Northampton- 
ſbire, has one of the five ſides thick indented ; the convex part 
has in the middle a raiſed boſs, like ſome ancient ſhields, and 
round the ſides a lift of ſmaller ſtuds ; The ſexangular plates 
are ſmall, ſave here and there one; ſome of them #re a little 
hollow on one fide, and convex on the other; which latter 
is clegantly emboſſed, that is, an equilateral triangle beſtriding 
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each corner and a ſingle right line in the middle ; others, whic 
are moſt common in theſe rocks, are a little hollow on the one 
fide, and convex on the other; they are generally ſmooth o 
the convex ſide; ſome are thicker than others, but moſt of 
them are of the form of plates; the fidgs are very unequal, ag 
in cryſtals ; ſometimes five broad ſides, and one very ſmall z 
again, two broad fides, and four others much narrower, with 
infinite other differences as to the inequality of their ſides. | 

Mr, Ray relates that there are found in Malta certain ſtones, 
called St. Pauls Batoons, which he ſuppoſes originally to have 
been a ſort of rock · plants, like ſmall knobbed ſticks, but with- 
out any joints; their trunks diminiſh in the ſame manner as other 
plants after the putting forth of their branches. 


An Account of Lead Sheathing 3 by Mr. J. Bulteel. Phil. Tranſ. 
i I00. p. 6193. 


. NO 1674, ſome years ſince, Sir Philip Howard and 
Major Watſon, with great charge and induſtry found out 
a new way, by an Engliſh manufacture, to preſerve the hulls of 
ſhips from worms, &c. which is much ſmoother and conſequent- 
ly better for failing ; cheaper and more durable than the method 
of boards, pitch, tar, roſin, brimſtone, or any ſheathing, or grav- 
ing hitherto uſed: The king and parliament being ſatisfied, 

upon examination, of the great benefit that might redound 
thereby to his majeſty and ſubjects in general; for the inventors 
encouragement to make the ſame publick, were pleaſed, almoſt 
four years ſince, to grant them an act of parliament for the ſole 
uſe of this their invention, with a penalty and prohibition to all 
others: In purſuance whereof, experiments have been made upon 
ſeveral of his majeſty's ſhips, and the ſheathing after three years 
was found to be-in as good condition, as at the firſt doing; and 
the ſhip ſo tight during the whole time, that they were obliged 
to heave in water to keep her ſweet : The bread-rooms alſo of 
ſeveral of his majeſty's ſhips were lined within, almoſt in the 
ſame manner as they were ſheathed externally, whereby the 
bread was greatly preſerved ; and on account of its durableneſs 


it muſt be cheaper and better than tin, which is ſo liable to ruſt : 


Alſo the lead itſelf, which is the principal thing uſed therein, 
being ſo cloſely preſſed ſmooth and equal, and of any degree of 
thickneſs, 2 uſe may be made of ĩt in ſeveral other things 


relating to ping. 
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A Deſcription of Nova Zembla. Phil. Tranſ. Ne 101. p. 3. 
A N. 1674. It appears by a new map of Nova Zembla and 
£ # Wreigats, as diſcovered by the expreſs order of the Czar, 
that Nova Zembla is not an iſland, as hitherto has been thought ; 
and that the Mare Glaciale is not a fea, but a Bay, whoſe wa- 
ters are ſweet ; which is alſo affirmed, by the Tartars, who have 
taſted of theſe waters in the very middle of the bay: The Sa- 
mojeds as well as the Tartars unanimouſly agree, that paſſing on 
the back of Nova Zembla, at a conſiderable diſtance from the 
ſhore, there is a paſſage as far as Japan; and it is a fault in the 
Engliſh and Dutch, that ſeeking a paſſage to Japan on the 
ſouth of Nova Zembla, they have generally paſſed the Weigats : 
The Weigats itſelf is very difficult to paſs, becaufe of the great 
quantity of ice falling into it from the Oh, whereby the ſtreight 
paſſage is ſtopped up: The Samojeds go every year to fiſh 
on the ſaid ſweet ſea and that on Nova Zembla ſide, 


Volatile Salt ad Spirit extracted out of all Sorts of Plants; 
by Dr. Dan, Cox. Phil. Tranf. Ne 101. p. 4. 
T A K E in warm weather a conſiderable quantity of the 
L leaves of any vegetable, ſtripped or pulled from the 
great ſtalks; lay them on a heap, preſs them pretty cloſe toge- 
ther, and they will ſoon become very hot, eſpecially in the mid- 
dle; and after a few days reſolve into a pappy ſubſtance, except- 
ing the outward leaves, which made into pellets and put into a 
glaſs retort, and diſtilled, will yield, beſides a great quantity of 
liquor, much thick black oil of the conſiſtence of a balſam; the 
liquor being ſeparated from the oil and diſtilled in a tall glaſs. 
body, there is a volatile ſpirit ſublimed, which, after two or 
three rectifications, becomes perfectly urinous, and not to be di- 
ſtinguiſned by ſmell or taſte from well rectified ſpirit of harts- 
horn, blood, urine, or ſal- armoniac: Dr. Cox never made trial of 
any herb, which thus ordered, did not yield the abovemention- 
ed ſubſtances; even moſſes and rudiments of vegetation do the 
like, which laſt is a green ſubſtance on the ſurface of the earth, 
in rivers, ciſterns, where rain often falls, and on ſhips between 
wind and water, very apt to run into moſs and fibres. 

Note 1. The veſſels wherein theſe diſtillations were perform- 
ed, tho? exceedingly well waſhed with water, ſcoured with com- 
mon ſalt, ſand, aſhes, ſoap, fixt ſalts, c. and afterwards ex- 
poſed many years to the air, wind, rain, dews and froſts, yet 
notwithſtanding they retained a very ſtrong ſcent, not —_ 


— — 


"_ 


—— — n . 
* 


—— ” . — —— - N C ' 4 . 
FE d a n 90 — _ 


466 ' MEMOIRS of the 


muſk. 2. The water left at the bottom of the glaſs, after the 
firſt rectification, was ſomewhat acetous; eſpecially when the 
herbs were not ſufficiently fermented. 3. If the herbs are duly 
fermented, they leave butdittle Caput Mortuum, ſometimes not a 
twentieth, and never by his trials above a tenth part; whereas, 
diſtilled, before fermentation, they leave much more ; and this 
remaining coal, burnt to aſhes, yields ſcarce any alcali or fixt 
ſalt. 4. Ihe volatile is in greater quantity than the fixt falt 
would have been, if the herbs were incinerated in the ordinary 
way. 5. All ſuch herbs as yield much fixt ſalt, as wormwood, 
carduus, mugwort, ſage, Cc. do likewiſe, being thus managed, 
afford plentifully a volatile falt. 6. Theſe volatile ſalts, when 
highly rectified, did not differ from each other; as neither do 
vinous ſpirits of fermented vegetables, or their fixt ſalts highly 
purified and rectified. 7. During. the fermentation the room 
would at firſt be ſtrongly perfumed with the natural ſcent of the 
herb, if it had any eminently peculiar ſmell; in the middle, 
with the ſcent of a mixt between that and the urinous ; but when 
putrified well, it became ſenſibly urinous. 8. The diſtilled 
liquor of ſome herbs, at the firſt rectification, yields a very hot 
ſpirit 3 but the laſt inclines rather to the pungent vinous ſpirits 
of ſcurvy-graſs, horſe-radiſh, &c. biting like pepper, rather than 
volatile ſalts; but after repeated reCtifications, according to the 
nature of the plant, or the time of its fermentation, it became 
perfectly urinous ; which was uſually when the herbs were not 
duly fermented ; arifing probably from ſome mixture of eſſential 
oil, which, by reiterated reCtifications, is either ſeparated or 
tranſmuted; the fame thing happens in the vinous ſpirits of fer- 
mented vegetables, and in their fixt falts. 9. In diſtilling putre- 
fied herbs, the urinous ſpirits and ſalt came chiefly at the latter 
end with the oil, in the form of a thick white cloud or fumes, 
and condenſing in the receiver, formed ſeveral irregular winding 
Tivulets, exactly in the manner of harts-horn, blood, &c. and at 
firſt the phlegm with moſt of the vinegar came in great drops 
with ſome fume, and the rivulets were ſtreight without any 
windings. 10. Some herbs as winter-ſavory, fage, &c. yielded 
in the firſt diſtillation a copious volatile ſalt in a dry form, 
which coated the receiver, and was ſublimed into the neck of the 
retort ; the ſame tobacco doth, and faffron did ſo once in digeſ- 
tion with ſpirit of wine. 12. All thus fermented, yielded 
plentifully, eſpecially towards the latter endof the diſtillation, 4 
toetid groſs oil, which, in caſe the herbs were well putrefied, did 
not in the leaſt reſemble the plant that produced it, and a 
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could hardly be perceived to differ from each other, either in 
taſte or ſmell ; only if the plant was not thoroughly fermented, 
an oil would come over at the beginning of the diſtillation, 
which, as alſo the phlegm, would retain exactly the taſte and 
ſmell of the vegetable, which afforded it; and would be fluid 
and tranſparent like other eſſential oils : The oil of herbs ſuſſi- 
ciently putrefied came over chiefly at laſt, and required a very 
ſtrong fire to diſentangle it from the herbs ; it was generally, eſ- 
pecially what came over laſt of all, of the colour and conſiftence 
of tar, very clammy, and emitted to a great diftance a very odd, 
taint, foetid offenſive odour : If any thing were ſtained with this 
oil, it could not be taken out in a long time. 12. Herbs diſtil- 
led in an alembic with water yield little eſſential oil, as balm , 
mint, camomile, c. but fermented thus they afford much of it; 
and ſuch as yield much eſſential oil, as wormwood, with many 
others; when putrefied; afford it in greater plenty ſtill. 1 3. Dur- 
ing the putrefaction, the herbs became exceedingly hot, eſpeci- 
ally ſueh as were cloſely compreſſed, and abounded in moiſture z 
ſo that one could as well hold his hand in the flame of an ordi- 
nary fire as in them. 14. Fatty, moiſt and inſipid herbs, fer- 
ment much ſooner, and with greater heat; as graſs, docks, gar- 
den ſcurvy-graſs, cetandine, Cc. Drier and much more ſapid 
plants, more leiſurely, and with leſs heat; as winter- ſavory, 
roſemary, ſage, rue and mint: No ſtalks of herbs ferment ſo 
ſoon as the leaves; which appears plainly in docks, whoſe ten» 
der parts are mucilaginous and pappy, while the ſtalks remain 
entire, 15. Herbs by putrefaQtion ſeem to be deprived: of all 
their ſpecific or peculiar properties; celandine looſes: its tinging 
quality; the milk of ſpurge its bliſtering and poiſonous na- 
ture, &c. 16. Herbs, which before putrefaction, were extremely 
fcetid, as Atriplex Olida, c. either loſt afterwards their ſcent, 
or were not, diſagreeable; and on the contrary, monk's rhubarb, 
garden ſcruvy+graſs with many other inodorous vegetables, dur- 
ing putrefaction, became intolerably fœtid; but upon diſtillation 
they immediately loſt their diſagreeable ſcent. 17. None of 
theſe flowers Dr, Cox hitherto uſed. did ſtink in fermentation, 
18. Many of: the. herbs, thus putrefied or fermented, ſwarmed 
with maggots; eſpecially at the bottom, and in the middle 3 
whither flies and other inſects can have no acceſs to depoſite their 
eggs, and where the heat is ſo violent, that they could not poſſi- 
bly: ſubſiſt in it. 19. Yet the volatile ſpirit and ſalt is not-att 
forded by theſe inſects; for diſtilling ſeparately a great quantity 
of them, they yielded no volatile falt or ſpirit, but a liquor of a 
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very different nature. 20. Herbs fermented in a great glaſs with 
a narrow neck, and the mouth left open, became ina few weeks, 
for the greater part a mucilage 5 and being diſtilled a year after 
they had ſtood thus open, yielded a little urinous ſpirit, but not 
a drop of vil. 21. Vegetables, if the external air be excluded 
from them, will not putrefy or ferment. 22. Some herbs, moſ- 
ſes and rudiments of vegetation, yield a volatile ſalt, diſtilled 
without previous fermentation ; as alſo many ſeeds, and ſeveral of 
them ſufficiently infipid. 23. Theſe volatile ſpirits and ſalts 
have not only the ſame ſenſible properties, but alſo agree in all 
known effects and operations with common urinous ſpirits and 


ſalts; as, in the changing ſyrup of violets, and many other ve- 


getable tinctures, green; in being diaphoretic, djuretic, and de- 
obſtruent, contrary to and blunting acids, precipitating all me- 
tals and minerals diflolved in acid menſtrums; when highly 
rectified and mixed with perfectly dephlegmated [ſpirit of wine; 
they ſtrike the Offa Alba, as Chemiſt's ſpeak ; they unite with 
acids, and thereby become armoniac, or neutral ſalts ; and in- 
deed perform whatever can be expected from the common 


urinous fpirits or ſalts. 


Stones in the Bladder of an Ox; by Dr. Johnſſon. Phil. Tranſ. 
„n | 
A BOU T 200 fmall globular ſtones of ſeveral ſizes, with 4 
duſky froth, were obſerved in the bladder of a fat ox; on 
rubbing the ſlimy froth from them, they appeared of a duſkiſh 
yellow colour and ſmooth; when dry, they reſembled ſeed-pearl, 
but were ſmoother, and of a perfect gold colour, and continued 
ſo; viewed in a microſcope, . they appeared poliſhed, and with- 
out any roughneſſes; their figure was generally ſpherical, in 
ſome a little compreſſed, and their colour like burniſhed gold; 
breaking one or two of them with ſome difficulty, they were 
found by the microſcope to be only a thin ſhell very bright, and 
its inſide like unpoliſhed gold; the internal ſubſtance reſembled 
brown ſugar-candy to the naked eye, but not ſo tranſparent, and 
without any diſcernable taſte ; In ſpirit of vitriol they ſhrunk and 
waſted much, but preſerved there colour; Agua fortis would 
alſo corrode and diſſolve them. 
Dr. Lifter was at firſt of opinion that theſe ſtones were the 
eggs of inſets ; but after he had read that account of ſeveral 
ſtones found in other animals, which Dr. Wedelius publiſhed in 
the German Ephemerides, An. 1672, he was inclined to believe 


them real ſtones, _ 
The 
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The Origin of Pearls ; by M. Chriſtopher Sandius. Phil. Tranſ. 


N2 101. p. 11. 


T HE pearl-ſhells in Norway , and elſewhere breed in 
freſh water; their ſhells reſemble thoſe commonly 
called muſcles, but larger; the fiſh in them looks like an oy- 
ſter, and produces a great cluſter of eggs, reſembling thoſe of 
craw-fiſh ; ſome white and ſome black, and this latter becomes 
white, on taking off the outer black coat ; theſe eggs, when 
Tipe, are caſt out, and grow, becoming like to the parent animal; 
but ſometimes it happens, that one or two of theſe eggs adhere 
to the ſides of the matrix, and are not voided with the reff*; 

theſe 'are fed by the oyſter againſt its will, and become, ac 
cording to the length of time, pearls of different bigneſſes, and 
impreſs a mark both on the fiſh and ſhell. This account 
M, Sandius had from a Dane called Henricus Arnoldi, a perſon 
of veracity, and who had made the obſervation himſelf at 
Chriftiana in Norway. 


We Obſervations: ; by M. Leewenhoeck. Phil. Tranſ. 
Ne 102. p. 23. 

B L 0 O D viewed thro' a microſcope appears to be ſmall 
round globules ſwimming in water; and the ſame thing is 
obſerved — the ſweet milk of cows: The hair of an elk is 
found wholly to conſiſt of conjoined globules ; ſo that the 
growth of hair is made by the protruſion of theſe globules; and 
this hair is obſerved more hollow within than that of men or 
other animals : M. Leewenhoeck found the nails of his hand to 
conſiſt of globules, which he ſuppoſes to grow alſo by protru- 
ſion: Putting a hungry louſe upon his hand, he obſerved it to 
fix its ſting in the ſkin, and when it ſucked, the blood ap- 
peared to paſs in a fine ſtream to the forepart of the head, and 
then to fall into a larger round place, which he takes to be 
filled with air, which, being half full, propels the blood back- 
ward, and the air again forward; from thence the blood paſſes 
in a fine ſtream into the middle of the head, where is alſo a 
* round ſpace, where it hath the ſame motion, hence it 
paſſes in a ſubtile ſtream to the breaſt, and then to a gut, 
which reaches to the hindermoſt part of the body, and with a 
Fah bends a little upwards again; in the breaſt and gut, 
blood is without intermiffion moved with great force, and 
cial in the gut, and that with ſuch a ſtrong pulſe down- 
wards and contra ion of the gut, as is ſurpriſing ; in the up- 
Vor. I. O0 0 per 
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er part of the crooked aſcending gut, which is very ſtreight, 
— that is propelled theo” tha place, ftands MN and 
ſoon receives another nature, becoming of a watry colour, 
wherein ſome blackiſh ſandy particles appear, which joining 
ther in one maſs ſhoot down to the Anus, carrying with 
them, in caſe the louſe has much blood in her body, a little 
aqueous blood ; theſe particles excreted appear like the excre- 
ments of a ſilk worm. 


A Parhetium ; by MH. Hevelius. Phil. Tranſ. N“ 102. p. 26y 
A B. 5. 1674. N. S. not far from Marienburg in Pruſſia 
4 M. Hevelius obſerved the ſun in a clear enough ſky, and 
ſtill ſome degrees above the horizon, ſhining very bright, and 
darting very long and reddiſh rays, 40 or 50 degrees towards 
the zenith, Fig. 19. Plate XIII. Beneath the ſun, towards the 
horizon, there hung a ſmall cloud ſomewhat diluted, below 
which appeared a mock-ſun of the fame bigneſs with the 
true one, and under the ſame vertical, of a ſomewhat red co- 
our: Soon after, the true ſun deſcending more and more to- 
wards the horizon, to the ſaid cloud Fig. 20. the ſpurious ſun 


beneath it grew till clearer and clearer, ſo that the reddiſh 


colour in that apparent ſolar diſk, vaniſhed, and put on the 
genuine ſolar light, and the more fo, as the genuine diſk of 
the fun was leſs diſtant from the falſe ſun ; till at length the upper 
true ſun paſſed into the lower falſe one, and ſo remained alone, 
Fig. 21. This appearance is uncommon, ſince the moek- ſun 
was not found on the fide of the true one, as is uſual in all Par- 
belia, but perpendicularly under it; not to mention the co- 
lour, ſo different from that in ordinary mock-ſuns ; nor the 
length of the tail projected by the genuine ſun ; nor a far more 
vivid and ſplendid light than Parheha uſe to exhibit. Upon 
this appearance there ſoon enſued a very intenſe froſt, where- 
by the whole bay from Dantzict to Hela in the 'Baltick was 
frozen up, that fleds and horfes were driven on it for ſeveral 
miles. | | 1 


Experiments on Vitriol, Sulphur and Alum. Phil. Franſ. 


N' 103. p. 41. 
V Itriol is either white, yellow, green and blue, and uſu- 
V ally of the two laſt colours; and made either of mine- 
ral waters, boiled up to a convenient conſiftence, then ſet to 
chryſtallize; or, extracted by common water out of earths im- 
pregnated therewith; it is alfa afforded by ſevetal _ of 
J ſtones, 
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ſtones, commonly called pyrites and marcaſites, which expoſed 
for fome months to the air, are reſolved into powder; and the 
ſaline part diſſolved in rain, or other water, then boiled and 
ſet to ſhoot, yields plenty of vitrio}, eſpecially with the addi- 
tion of copper or iron; it is often joined with earth and ſtones, 
which contain metals, fuch as miſy, ſory, and chakcitis, from 
which it is uſually ſeparable by the common method ' with 
water; ſometimes not without calcining or burning the miner 
ral; it is frequently found pure and perfect in the bowels of 
the earth, being an effloreſcence of ſeveral minerals ; and is 
accounted by all naturaliſts the beſt, both for medicinal and 
va uſes 3 common mineral ſulphur contains it in great 

enty. oh Lu0 
Vitriol conſiſts of inſipid phlegm, earth or oker, ſome me- 
tal, mineral, fulphur, an acid falt or ſpirit, together with 
ſome ſmall portion of the volatile aerial alt: That it contains 
water is evident, ſince no faline ſubſtance can cryſtallize withe 
out it, and by diſtillation it exceeds in quantity any of the 
other principles: The earth or oker may be thus ſepara- 
ted; diſſolve vitriol in fair water, and immediately a yellow 
powder will feparate and in a little time ſubſide , the greater 
the quantity of water employed, the moxe oker gyecipitates 3 
the weaker the Lixiuium, the leſs able it is to ſupport bodies 
more ponderous than common water; and the lighter the wa- 
ter, as diſtilted rain-water, or phlegm of vinous ſpirits, the 
more earthy parts ſubſide ; this diſſolution Was repeated abovg 
20 times, accompanied with filtration and lation; and each 
time ſome of this earth was ſeparated, but in ſenſibly ſmaller 
quantities; and Baſilius Valentinus aſſures that at length the vis 
triol will let fall no more ſediment : But the author found a 
more eaſy and expeditious way of effecting this ſeparation z 
take a good quantity of the common Dantzick er Hungarian 
vitriol z after powdering it, put it into a flender cucurbite, 
place it in water, keep it at an equal conſtant fire three or 
four days; the vitriol will, without addition, become fluid, as 
if diflolved in water, and the oker with moſt of the me 
talline party, and the grofs fulphur, will ſubſide, and become 
a hard cake at the bottom ; the vitriol being fluid about it, 
which again cryſtallizes in the cold: This repeated once or 
twice, the vitriol attains to a high degree of purity, and is eaſily 
capable of many alterations, to which it was not ſubject before 
this purification ; this operation will not ſucceed in a dry di- 


geſtion, he means, aſhes, ſand, filings of iron or ſteel, 2 
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are, or even the flame of lamps, whether fed with oil or ſpirit 
of wine: This earth may be alſo obtained in a great propor- 
tion, tho? in another form; if after a long and intenſe calcina- 
Hon, the vitriol be freed from its remaining ſalt, by frequent 
ablutions with warm water ; the far greater part of this duloi- 


Fed colcothar is infipid earth, with ſome ſmall proportion of 


metal: The ſame may be precipitated by ſalt of tartar, or any 
Other alcali, or filings of zink, or other immature minerals, 
and from a folution of vitriol in common water. ith 
That vitriol contains ſulphur appears from the ſulphureous 
ſmell it emits in diſtillation, eſpecially if urged with a ſtrong. 
fire from the beginning; and the ſpirit thus drawn being recti- 
fied, the liquor which firſt riſes hath a highly ſulphureous 
fmell; as alſo that from vitriol deprived of its metallic parts: 
The colcothar dulcified, or metallic parts precipitated by an 
alcali, or immature mineral ſublimed with ſa-armoniac, an in- 
flammable ſulphur may be ſeparated ſeveral. ways, both from 
the ſublimate and Caput Mortuum The common oil of vi- 
triol digeſted on antimony, and then diſtilled, yields a much 
greater quantity of ſulphur, than would have been produced, 
had any other acid liquor been employed; and the ſame oil 
of vitriol digeſted with ſpirit of wine, and diſtilled, yields an 
oil, and at the latter end, a great deal of ſulphureous inflam- 
e oe EO nD gl auptabring $300 
As to the acid ſaline principle; none who: has taſted of the 
ſpirit of vitriol, and that which is abuſively called its oil, will 
queſtion its abounding therein: In order to the reſolution of 
certain enquiries as to the ſaline principle, theſe experiments 
were made: He took four or five gallons of the vitriolate wa- 
ter, conveyed by artificial channels at Deptford, from the beds 
of pyrites or marcaſites into the great ciſtern,” there was diſtilled 
from it in glaſs veſſels two'thirds of inſipid water; letting the 
glaſſes cool, the water let fall a vitriol of a fine diluted colour, 
together with a great quantity of that yellow ſediment, called 
dker above; then evaporating a third part of the remaining 
Liquor, he received more vitriol of a paler colour than the for- 
mer, and oker, as he did before, tho' in leis quantity; the fifth 
time this operation was' repeated, inſtead of vitriol it afforded 
2 yellow, and ever after a white ſalt; differing exceedingly 
from vitriol, not only an colour, but taſte, being fiery, and 
pungent ; it partakes a little of that diſagreeable rough aſtrin- 
gency, which is peculiar to vitriol; it was alſo unctuous like 
El of tartar; made the hands ſoft and ſupple,: chanbag in 
1 * | © 00 oap 3 
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ſoap; whereas common vitriol renders them rough; being 
diſſolved in water, it appeared fatty and oleaginous to the eye. 

From 5 f pounds of Lixipium, 4 pounds of this fiery white 
ſalt were had; beſide half a pound of Liguamen, which re- 
mained fluid, and would not coagulate : The remaining Ligug- 
men was very figry, acidly pungent, and extremely ponderous; 
this Liguamen expaſed to the air, ſoon attracted double its 
quantity of moiſture : The white ſalt, laſt mentioned, was diſ- 
tilled in a ſand-furnace, and the far greater part came over in 
the form of a ſpirit highly acid, eſpecially that which came laſt 
in ſmall drops: This liquor rectified in a very tall body, im- 
mediately on the, approach of the ſmalleſt degree of heat, a 
volatile ſulphurequs ſpirit as clear as rock-water did ariſe, and 
almoſt inſipid; yet the ſcent ſo ſubtile and penetrating, that it 
was inſupportable; and ſuch it continued many years, without 
letting fall any. ſediment, or loſing its ſtrength, as the volatile 
ſpirit made of common vitrial does ; the ſpirit which remained 
after the ſeparation. of the more volatile parts, was in all reſpectꝭ 
like that of London vitriol ; only it ſeemed more gratefully acid, 
ang might, like jt, be ſeparated into ſpirit and oil, corruptly ſo 
called. , 1 | 
Vitriol. freed from its earthy and metallic parts by zink, or 
other imperfect minerals, is much of the ſame nature, and 
yields its ſpirit in ſand ;_ it is alſo, white and more unctuous 3 
hath a grain more like nitre than vitriol, as the Go/lar vitriol ; 
which is white, and comparatively unctuous, becauſe it has 
little metal, and leſs mineral ſulphur than the common, whoſe 
metallic parts detain the ſaline, and will not diſmiſs them, till 
aſter a yery intenſe degree of heat! What remained in the 
retort after this diſtillation, was not red or purple, like the Caput 
Aortuum of common vitriol, but white, light, and ſpongious, 
like . burnt alum, and quite as inſipid; tho” after, being ſome 
time expoſed in the air, it received ſeveral impreſſions and 
alterations : There is a great affinity between vitriol, alum, and 
mineral ſulphur ; the ſaline principle, which in each of them is 
the prevailing, has one and the ſame nature and properties. 


A Continuation of the "Experiments en Vitriol, Phil. Tran. 
3 —B 30 $66 | 

'T HAT the vitriolate ſalt in common ſulphur, differs little 
1 from that of vitriol, will appear upon comparing with 
the common ſpirit, or oil of vitriol, the acidity of ſulphur 
afforded by inflammation under a glaſs bell; which, * 
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tified, is not to be diſtinguiſned by any ſenſible property from 
the rectifled acidity, or oil of vitriol; and they may be ſafely 
ſubſtituted for each other: The quantity obtained in the ordi- 
Tiary way, is indeed inconſiderable; a pound of brimftone not 
ay. above an ounce or ten drachms; the far greater part 
being by the rapid motion of the flame ſublimed in the form of 
flowers, not differing from the common; but the author was 
often aſſured, that, by means of conveniently ſhaped veſſek, 
ordinarily from a pound of good brimſtone, eight, and in 
a very moiſt ſeaſon, ten ounces of acidity have been obtained; 
and that by improving the contrivance, the entire weight of the 
ſulphur could . be obtained ; the moiſture of the air making 
zbundant recompence for the avolation of what cannot be coa- 
gulated; and he himſelf, by the means of ſeveral menſtruums, 
reduced common brimſtone into the form of an highly acid 
cotroſive liquor; and even ſpirit of nitre, or Aqua-fortis well 
rectiſied, and digeſted on the flowers of brimftone, then diſtil- 
led in aſhes, repeated five or ſix times, after the laft coho- 
'bation, there will remain with the flowers near their weight of 
an acid fpirit, and like to that made by a bell, the fpirit of 
nitre being ſcarcely changed from what it was before the ope- 
- Fati6n; and he ſuppoſes, that being frequently reiterated, 
eſpecially if freſh ſpirit be employed, the whole may be tranſ- 
Mutec, abating ſome few earthy and metallic particles. 

* , The affinity, or almoſt the identity of the ſaline principle in 
fulphur and vittiol, appears farther from the following experi- 
ment ; ' take thin plates of copper, cement thern carefully with 
common brimſtone Stratum ſuper Stratum, or in layers; repeat 
the operation for four or five times with frefh ſulphur ; the 
16 50 part of the copper will be converted into vitriol, which, 
diſſolved” in water, yields very beautiful azure cryſtals after 
evaporation ; the ſame may be effected with iron: Or, moiſten 
filings of copper or iron with the acidity of ſulphur, corruptly 
+ called, its oil; then free them from ſuperfluous moiſture by fire 
or air; repeat this twice or thrice, and aſterwards you may ex- 
tract with common water a fair vitriol; and the ſame metals 
difſoyed in any. acid menſtruum, and cryſtallized, are con- 
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verted into vitriol. | 

The affinity between vitriol and natural alum appears thus ; 
vitriol is  ordjnarify found in the ſame vein, and ſometimes in 
the fime parcel, which yields alum, and may be ſeparated 
from 6qep gzher by ſeveral, methods; and indeed they 519 ſo 
nealy allied, that by ſome pretty artifices alum may be con- 
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verted into vitriol, or vitriol into alum: Alum, diſtilled into 
an acid ſpirit with copper or iron, becomes good vitriol ; and 
vitriol freed from its metallic parts becomes aluminous; and 
diſtilled, yields a ſpirit not diſtinguiſhable by the niceſt ſcrut- 
iny from that of alum; and what illuſtrates this affinity; the 
author often obſerved rectiſied oil of vitriol and fpirit of ſulphur 
to coagulate, and become ſolid tranſparent cogyaricns, exactly 


reſembling cryſtallized alum. ; 
As for the ſaline principle of ſulphur, the author concludes 


it to be common ſalt, which together with the ſalt in the air, is 
the foundation of all ſaline ſubſtances in the univerſe ; and he 
aſſures, he could with common ſalt make both vitriol and 


alum, hardly diſtinguiſhable from the natural. 


Directions for tanning Leather, and a Machine for beating and 
cutting the Materials. Phil, Tranſ. Ne 105, p. 93. 


VERY part of the oak - tree, of what age or growth ſoever ; 

and all oaken coppice-wood, of any age or ſize, cut and 
procured in barking- time, will tan all forts of leather as well 
at leaſt, as bark alone; and this when got in its proper ſeaſon, 
muſt be very well dried in the ſun, and more ſo than bark; 
then it is to be houſed dry, and kept for uſe; and when it is to 
be uſed, the greater wood may be ſhaved ſmall, or cleft, to 
be fit for the engine to be deſcribed below ; and the ſmaller is 
to be bruiſed, and cut ſmall by the ſame engine ; after which 
it muſt be well dried on a kiln, and then ground, as tanners 
uſually do their bark : Such wood, as is to be uſed moos 
after getting it, will require more drying, otherwiſe it wi 
blacken and ſpoil all the leather: Where oak is ſcarce, thorns 
may pretty well ſupply its place: Birch, ordered and uſed 
inſtead of oak, is very fit for ſole-leather : As theſe ingredients 
will tan better than bark alone, and that with far leſs charges; 
ſo this invention may fave the felling of timber, when the ſap 
is up; which, When it is done, cauſes the outſide of the trees 
to rot, and grow worm-eaten ; whereas had the trees been felled 
in winter, when the ſap was down, they would have been al- 
moſt all heart, and not ſo ſubje& to worms; beſtdes, that this 
invention will greatly improve the value of under- wood. 

The machine is repreſented Fig. 22. 23. 24. Plate XIII. and 
conſiſts of a long ſquare wooden block, which is beſt of oak or 
elm; and of ſome pieces of iron to be faſtened; on it, and uſed 
about it, viz. an anvil, a hammer, an iron halding-the wood to 
be bruifed and cut, and a-knife ; A B, Fig. 2a, the * — 
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block, about 4 foot ; CD the breadth, 15 or 16 inches; EF the 
depth, 8 or 10 inches; GH I K a ſquare cavity, to receive a 
plate of iron, ſerving for an anvil, to beat and bruiſe the tanning 
materials upon; which is to be about 4 inches deep, 9 inch- 
es broad, and 12 inches long; LMNO the iron for claſping 
and holding faſt the materials to be bruiſed and cut; which 
muſt lie croſs the engine; about the middle of the ſaid piece of 
timber, and it nfay be about 3 inches broad; PQ are two 
hooks at one end of it, which are turned upwards, and muſt be 
hooked into the loops of the two hinges that are let in, and 
faſtened to the ſide of the engine R S, in ſuch a manner that 
this claſping-piece may be a little raiſed for putting the tanning 
materials under it; at the other fide T in. Fig. 23. is a ſingle 
hook, turned alſo upwards, to hang a weight upon it, whilſt 
the ſtuff is a-bruiſing by the anvil, or a-cutting by the knife; 
the button in Fig. 22. ſerves to take up this piece by; aaaa on 
the other fide of the block, Fig. 23. are the places for the four 
feet of this engine, which are to be of a convenient height to 
work upon it; 6, Fig. 24, is the hammer for beating and bruiſing 
the ſtuff, which may be of 6 pound weight, and the head about 
3 inches ſquare, to work with both hands ; but for one hand, 
it may be of 3 pound weight, and the head about 2 inches 
ſquare ; the ſurface of one end of theſe ' hammers ſhould be 
ſmooth ; but that of the other, indented ; they are to be well 
ſteeled at both ends ; the handles may be about a foot long ; 
the larger ſhould be a little longer: cd, Fig. 22. the knife for 
cutting the bruiſed ſtuff ; which muſt be 8 or g inches broad, 
and near as much in depth, made like a tobacco-knife with a 
handle, and faſtened to the block at the two oppoſite ſides, that 
are to be hollowed with two grooves /g h, Fig. 23. and i 4 [m, 
Fig. 22. with two pieces of iron fitted in the grooves to hold and 
guide the knife in cutting: the one piece no pg, Fig. 22. is to 
be faſtened to the end of the knife c by a pin r, paſling thro 
three holes; and this end is to be ſcrewed into the groove 
efgkh, Fig. 23. by a couple of ſcrew- pins; the other piece, 
'tuxyz, Fig. 22. being forked, is to receive the other end of 
the knife 4; and the ſolid ſquare ,part thereof i II n is to be 
faſtened in the groove under it, by two iron plates & a, 66, 
under which it muſt run in the ſaid groove, ſo as to be ſlipped 
out from under it, and laid by, when the machine is not uſed ; 
when alſo the piece at the other end may be unſcrewed and 
laid up The long ſquares upon one end of the block, viz. 5, 
©, 7, 8, Fig. 22. are two iron plates to be faſtened, 9 — 
| : n e. 
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knife, moving in a fit cavity, is to cut the bruiſed ſtuff between 
them; and of theſe plates, that, which lies next the end, is to 
be laid a little lower, the block being there pared accordingly, 
that ſo the ſtuff may fall off from the end of the machine the 
quicker, as the left hand ſupplies the bruiſed materials, whilſt 
the right hand does cut them: Let the hollow place, where the 
knife cuts, be as near as poſſible, only large enough for the 
knife to fall and riſe eaſily; and let the block be hollowed 
under the cutting hole, and ſloped off at that end, for the ſtuff 
to fall off as it is cut by the knife. 


Microſcopical Obſervations; 4% M. Leewenhoeck, Phil. 
Tranſ. NY 106. p. 121. | 2: 


=Y 
T HE ſmall red globules in the blood, are heavier than the 
cryſtaline liquor in which they ſwim 3 becauſe, ſoon 
after bleeding, theſe globules gradually ſubſide to the bottom, 
and conſiſting of ſoft fluid particles lying on each other, 
they unite cloſe together, and become dark red or blackiſh, 
M. Leewenheeck ſuppoſes the globules of the blood to be 25009 
times ſmaller than a grain of ſand : He obſerved ſeveral bones ta 
conſiſt of tranſparent globules; and he is of opinion, that all things 
which appear white, are made up of tranſparent particles ly» 
ing upon each other; as ſnow, white paper, linnen, white ſtones, 
white wood, ſcum, beaten glaſs, beaten roſin, ſugar, falt, &c. 
The Cuticula, or ſcarf-ſkin, according to M. Leewenhoeck 
conſiſts of round parts or ſmall ſcales; and he ſuppoſes its 
growth to be made in this manner, viz. that the coarſer and 
more conſiſtent parts of the humours continually emitted out 
of our bodies from between the ſcales, and not thro' pores, 
cleave to the body, and form the uppermoſt ſkin, while the 


tiner particles evaporate. 


A Dropſy miſtaken for a big Belly. Phil. Tranſ. NS 106. 
p. 131. . 

A Voung woman of about 17 years of age, having her belly 
exceſſively ſwelled in 3 months time, was ſuſpected of in- 
continence; her complexion was florid, her body ſtrong, appe · 
tite good, and ſhe had all her evacuations regular, without 
head- ach, ſleepineſs, difficulty of breathing, thirit or any other 
hydropical ſymptoms ; in 6 months, after conſulting phyſicians 
and mountebanks without any effect, her body was dried and 
bloodleſs, her breath ſhort, her temples fallen in, her noſe 
ſharp, her eyes hollow, her ſkin wan and. ill-favoured, het 


Vox. I. P PP pulſe 


478 MEMOIRS / the 
Pulſe creeping, her appetite gone, her tongue dry, her voice 
weak, her evacuations ſparing, and all her ſtrength dejected; 
in a word, more reſembling a ſkeleton than a living body; but 
not inclining to undergo the operation of tapping, ſhe died in 
months more : Upon opening her body there ſoon appeared a 
great lake of water; whence at firſt it ſeemed to be a com- 
men Aſcites, a collection of water ſtagnating in the abdomen ; 
neither liver, ſpleen, meſentery, pancreas, nor kidneys were to 
be ſeen ; the Peritonæum was changed into a bag, by a ſcpa- 
ration of its inner from its outer membrane; and thus it en- 
Cloſed this whole quantity of water, that not a drop of it could 
Eſcape into the cavity of the abdomen ; and the compaſs of this 
bag formed by the two membranes, reached from the pubes 
to the dizphragm, and from the left region of the loins to the 
right; ſo that the nervous body of the Peritonæum, naturally 
As thin as a web of ſilk, being here thicker and cloſer than any 
ox hide, was gradually expanded, like to the womb in gravi- 
dation: After removing this bag, the Viſcera came to view, 
which were neither gravelly, tartareous, nor chalky, as they 
often are in hydropical bodies, but only decayed and diſcolour- 
ed; which decay, by the timely uſe of an inciſion, might have 


* z 


been prevented. 
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The Order of the Bowels inverted; by Dr. Hen. Sampſon. 

en Phil. Tranſ. Ne 107. p. 146. 
A Miniſter in Vor ꝶſbire was troubled with a cough and other 
1 ſymptoms ; he took a journey to London for his cure; but 
he lived not a fortnight after he came up; in his illneſs he 
drank a great deal of brandy, which haſtened his death: His 
limbs were obſerved to be extremely macerated; his belly 
was ſwelled, with ſome inequalities, eſpecially in the tract of 
the right muſcles, out of which a conſiderable quantity of 
water was taken ; his guts were inflamed and extended with 
wind ; his gall very viſcid ; his lungs inflamed, and beſet with 
ſeveral glandules ; but what was moſt of all ſurpriſing, was the 
inverted order of his bowels ; his liver, which was very large, 
lay in the !.ft Hypechrondrium, and his ſpleen in the right; the 
Cone, ' 1 {pex of his heart was on the right ſide, and aceord- 
ingly.the larger and thinger ventricle on the left, and the thick 
one on the right; the great artery deſcended on the right ſide, 
and the Vena Cava aſcended by the liver on the left; the ,Ozfq- 
phagus, or gullei, deſcended to the ſtomach on the right ide, 
which made the Pylorus, or feſt orifice of the ſtomach, and 
| 1 85 entrance 
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entrance of the Pancreas to be on the left, and the firſt flexure 
of the ſmall guts to be towards the right; ſo that the beginning 
of the Colon with its Apendicula, lay on the Os Ileon, and the 
Flexura Sigmoidæa towards the right. An 

This perſon was never obſerved, in his life-time to have any 
diſtemper, which might diſcover this inverted ſituation of his 
bowels; nor had it any influence on his illneſs or death; his 
left ſide was not more prominent than the other; neither was 
he left-handed; nor had any weakneſs on his left ſide. 


The Helmontian Laudanum; by Mr. Boyle. Phil. I ranſ. 
Ne 107. p. 147. 

HERE are two ſorts of the Helmontian Laudanum, the 

one by the elder Helmont, the other by the younger; the 
former was a great ſecret communicated by an expert chymiſt 
to Mr, Boyle, which he had not leave to publiſh ; in ſome time 
after, he obtained of the younger Van Helmont ſome directions 
about the Laudanum he uſed, together with his permiſſion to 
communicate it to the publick, which, tho” differing from his 
father's, yet he himſelf ſeemed to think it not inferior to it, and 
to be more eaſily prepared, 

Take of opium 4 pound, four pounds of juice of quinces at 
leaſt ; cut the opium into thin ſlices, and then mince it, and 
put it into the liquor made lukewarm, and mix it well, and 
let it ferment with a moderate heat for 8 or 10 days, rather 
more than fewer; then filtrate it, and infufing in it of cinnamon, 
nutmeg, and cloves, of each an ounce, or 1 + ounce; let them 
ſtand 3 or 4 days more, or for the ſpace of a full week, it will 
be the better; then filtrate the liquor once more, and letting 
it boil a turn or two after the ſpices are put in; then evapo- 
rate the ſuperfluous water to the conſiſtence of an extract, or 
to what other conſiſtence you pleaſe ; laſtly, incorporate very 
well with it two ounces of the beſt ſaffron, reduced to fine 
powder; or as much extract, as can be obtained from that 
quantity of ſaffron; According to the conſiſtence you make it 
of, it may be either made up into a maſs of pills, or kept in a 
liquid form ; and in this latter caſe, the evaporation muſt be 
more ſparing ; that after the putting in of the ſaffron, or its 
extract, it may not be too thick; in this form, the doſe may 
be from 5 or 6 drops to 10 or fewer, according to the circum- 


Rances, and of the pills, a ſomewhat leſs quantity is requiſite. - 
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4. Gs or fixt Salt not in any 8 bj ect, before the Action 


the Fire npon it; and no jenſible Difference between the fixt 


and volatile Salts, and vinous Spirits; by Dr. Dan. Cox. 
Phil. Tranſ. N* 107. p. 150. 


HE alcalizate or fixt ſalt of plants extracted from their 
+ aſhes after incineration, or from calcined tartar, do not, 
according to Dr. Cox, either pre-exift in the vegetables before 
they are expoſed to the action of the fire, or differ not conſide- 
rably from each other, at leaſt to ſenſe: The former part of 

is poſition is thus made out. | 

1. He never found, that any vegetable, or indeed animal or 
mineral ſubſtance, did in the leaſt difcloſe by its taſte or 
eſtects that it contained any ſuch falt: Many plants and roots 
flightly bruiſed, affect the eyes and noſe after the manner of 
volatile falts ; and many bite the tongue, and ſtrike upon the 
palate ; ſome herbs yield a copious volatile ſalt, immediately 
after they are urged by a conſiderable degree of heat; and 
many ſorts of earth abound therewith ; ſo that it is highly pro- 
bable, that they often actually exiſt in vegetables, in the very 
ſame form, wherein they appear upon diſtillation from the 
herbs themſelves, or from ſoot; and that acid ſalts do really 
exiſt in many plants, appears by their taſte and effects; —_T 
may alſo be obtained without fire or any artificial analyſis ; 3 
is evident in tartar, and the reputed eſſential ſalts of 3 
plants, in verjuice, vinegar, and verdegreaſe, whoſe acidities 
may be concentred, and made to appear in a dry form: Now 
did alcali's exiſt in the plants before the analyſis, efpecially fo 
copiouſly as they ſometimes appear afterwards, they would 
certainly betray themfelves by ſome ſenſible property, or other 
fign of their preſence. 

2. If alcali's pre-exiſted in plants, probably animals,whoſe 
only food they are, would likewiſe abound therewith ; whereas 
there is not the leaſt ſign thereof, either in blood, urine, bones, 
Horns, Oc. all which abound in volatile ſalts : Nor can it rea- 
ſonably be pretended, that the ferment of the ftomach and 
other parts, ſeveral digeſtions and repeated circulations have 
altered its property, and at length rendred it volatile ; for 
alcali's ſeem to be of a very fixt nature, and not eaſily vo- 
latilized; and daily experience will evince, that the chyle does 


not in the leaſt participate, either in taſte, or any other pro- 


perty, with alcalizate ſalts; beſides, herbs taken out of the 


ma ſus of ruminating animals, without any further digeſtion 
or 
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or preparation, yield a volatile ſalt, when fermented, or putre- 
fied in the open air. | 


3. Moſt vegetables; whether woods or herbs, if burnt while 
green, and with a ſmothering fire, yield falts, which are far 


enough from being alcalizate ; being either neutral or acid, or to 


ſpeak more properly, tartareous ; for, they almoſt reſemble puri- 
fied tartar, and in diſtillation yield the very fame ſubſtances ; it 
is true that a few herbs of ſatureja, roſemary, c. which abound 
with a volatile oil, if well dried, yield upon ſimple incineration 
an alcalizate falt ; as alſo ſome dry woods; but that they are 
produced by the fire appears from unqueſtionable experiments. 

4. By the moſt natural method of analyſing plants, as fermen- 
tation and putrefaction without any additaments, oil, an acid 
ſpirit, and volatile falt are copiouſly obtained, all which evidently 
pre- exiſted; but if the herbs are entirely putrefied, little or no 
alcali can be extracted from them, as alſo neither from rotten 
wood; the active ſalts by whoſe combination the alcali is pro- 
duced, having been evaporated, 2 

Next it remains to enquire, how the fire produces this alcali, 
whether by the changing of one ſingle pre-exiſting principle, or 
by enabling any one of them to change the other; or laſtly, whe- 
ther it be effected by the union of two, or more active principles, 
which thereby become different from what they were before 
combination: And that alcali's do reſult from the combination or 
union of the ſaline and ſulphureous principle; but whether it be 
the volatile, or acid ſalt, which combines with the oil or ſulphur, 
is now to be enquired into; and the following conſiderations ſeem 
to decide in favour of the acids: Firſt, tartar, which is ſenſibly 
acid, and from which a volatile ſalt cannot by any commonly 
known method be ſeparated, becomes by bare calcination a ſtro 
and perfect alcali; ſecondly, nitre, an undoubted acid, with a 
ſmall proportion of mineral or vegetable ſulphur, is converted into 
a genuine fiery alcali; thirdly, nitre, which is made by the af- 
fuſion of an acid ſpirit on an alcali, may be almoſt totally diſtil- 
led into an acid fpirit, there appearing not the leaſt ſign of a vo- 
latile falt, and ſcarce any of the alcali, out of which it was chiefly 
produced; but theſe are inconſiderable arguments compared with 
thoſe which neceſſitate one to believe, that it ariſes from the 
union of the volatile ſalt with the oleaginous or ſulphureous 
principle; for, 1. There ſeems to be a great contrariety between 
acids and alcali's, on mixture they heat and ferment, whatever 
the one diſſolves the other precipitates ; whereas, were alcali's of a 
nature approaching to acids, they would more plainly unite with- 
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out that violent ſtruggle, which uſually enſues; 2. Alcali's and 
volatile ſalts agree in moſt properties, excepting their different 
degrees of gravity ; they are both diuretical and de-obſtruent ; 
they both diſſolve ſulphureous bodies, and agree in their contra- 
riety to acids; but mix together quietly without noiſe, heat, 
ebullition, or impairing each othets virtues ; and they are eaſily 
ſeparable, the fame in quantity and quality they were before 
m.xture : 3. The tartareous or eſſential ſalts of vegetables can- 
not become alcali's, till their acidity be expelled ; during which 
operation, the volatile falts and oil uniting become more ponde- 
Tous than the acid, which before was heavier than either of them 
a- part; ſo that ſuch a degree of fire as will wholly diſſipate the 
acid ſpirit, cannot ſublime the more ponderous alcali ; not but 
that, conirary to what is commonly aſſerted, the moſt fixt alcali 
may be ſublimed to a great height without additaments, by an 
intenſe degree of heat; for, Dr. Cox frequently reduced a pound 
thereof to three or four ounces, and recovered a conſiderable 
quantity received in wwell-contrived veſſels, ſome yards above the 
crucible, very little, if at all, altered from what it, was imme- 
diately before it underwent this operation ; and it 1s chiefly on 

is account that ſoot yields ſome ſmall quantity of an alcali; 
eſpecially that neareſt the hearth : 4. Alcali's may be divided 


into oil and volatile ſalt by natural and eaſy methods of proce- 


dure: That acid ſalts are not concerned in this new production 
appears firſt, from tartar, whoſe acidity is driven away in great 
quantities before it can be come alcalizate; anda volatile ſalt may 
by ſeveral methods be ſeparated therefrom ; ſecondly, from ni- 
tre, tho” in diſtillation it yields an acid ſpirit, yet it abounds alſo 
in volatile ſalts; and befides, perhaps in the operation of the 
ſulphur on the acid ſalt, ſuppoſing it ſuch, there is a comminu- 
tion of its parts, whereby that becomes a volatile ſalt which be- 
fore was an acid, they only differing in magnitude. 

That falts perfectly alcalized differ not from each other; for 
moſt vegetables burnt green or moiſt, and with a ſmothering fire, 
yield a kind of neutral ſalt, which may be called tartareous, and 
ſometimes not improperly, eſſential, many of them retaining the 
vomitive, purgative, &c. qualities of the plants themſelves ; 
now, whether it be ſome ſmall quantity of the eſſential oil, 
which mixt with the ſaline principle, renders it ſo variouſly me- 
dicinal, the eſſential oils of plants being evidently ſo many com- 

endiums of the plants themſelves ; or, whether theſe virtues are 
the reſult of the mixture of the ſeveral principles ; certain it is, 


that after the oil is evaporated by an intenſe heat, or the craſis 
3 diſturbe 
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diſturbed by the avolation of ſome parts, and new combinations 
of thoſe that remain, all ſpecific qualities diſappear, and conſe- 
quently all other differences, than what purity and impurity, and 
ſeveral degrees of heat may occaſion; ſome being more hot and 
fiery than others ; now, ſome falts are much more eaſily depri- 
ved of their acid and oily parts than others; and in ſome, on the 
contrary, the'oil/is'of ſo fixt a nature, or rather ſo cloſely united 
with the other principles, that it muſt be a very intenſe heat 
which can disjoin them, and thereby reduce the ſalt to the com- 
mon ftandard, or aggregate of qualities, wherein all alcali's agree. 
Tachenius pretends to demonſtrate,” that there is a real diffe- 
rence between the alcali's of different plants, which he would 
prove by the various effects the have on a ſublimate diflolved in 
common water; but this is eafily reſolyed by an obvious experi- 
ment; take what wood or plant you pleaſe and burn it green, the 
ſalt extracted from the aſhes will, according to the different de- 
grees of fire, variouſly influence the mercurial folution ; the ſe- 
veral precipitates 'differing no leſs froni each other, than when 
made with the ſalts of different plants: This is alſo very evident 
in tartar, which, the leſs and more rently it is calcined, the 
mort falt it yields; ; and on the ed, a much {ſmaller propor- 
tion, if ſuddenly Ealcin'd with the higheſt degrees of heat ; that 
prepared by the former method, is mile and gentle, in taſte re- 
ſembling acids a little; whereks the other, Which has paſſed 
thro” the violence of the fire, has not the leaſt affinity therewith, 
and can as little be endured by the tongue as a live coal : Some 
pot-aſhes, being highly alcalizate,' are fiery hot; others cold, wa- 
try, and nitrous to the palate, and no leſs weak in their effects 
han their taſte, of which ſoap-boilers, dyers and other mecha- 
nics are very fenſible ; 5 all which 15 Owing, to the woods, when 


„ 


The + identi of 22 volozil Salts arid 4 tinous o Spirits 5 Ke Dr. Cox. 
PTPPlhil. Tranſ. N*:268. p. 169. 


latile ſalts abound in moſt vegetables, from which they 
may ſometimes be extracted by ſimple diſtillation, but 
fiat, a previous fermentation is requiſite; this ſalt. may alſo be 


obtained from ſoot, urine, blood, bones, and ans * from 
uman 
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human ſkulls; from ſeveral ſorts of horns, and from none in 
greater plenty, than thoſe annually caſt by deer ; from vipers very 
copiouſly ; as alſo from ſeveral other animals ; many minerals and 
foſſils contain volatile ſalt, vaſt quantities of ſal- armoniac being 
found in many parts of the eaſt, probably ſublimed into thoſe ca- 
verns, whence it is extracted, by the force of ſubterraneous fires ; 
which conjecture is ſufficiently countenanced by the ſame ſub- 
ſtances being gathered near the mouths of volcano's, az Ætua, 
Hecla and Veſuvius; and in England near the mouths of ſeveral 
coal-mines, which have been accidentally fired; ſeveral ſorts of 
earths, clays and marle contain a great deal of volatile falts, which 
appear on diſtillation. | 
. Vegetable oils extracted by means of common water are, as it 
were, a compendium of the plants that afford them, being emi- 
nently endued with moſt of thoſe qualities that diſcriminate ve- 
getables themſelves 3 whereas their ſalts, either fixt or volatile, 
their phlegm and earth can boaſt of little which diſcovers their 
original, unleſs they retain ſome ſmall portion of their reſpective 
oils, by which they are diſtinguiſhed from each other; but be- 
ing deprived thereof, they relapſe into their elementary ſimpli- 
city; the ſame thing happens both in fixt and volatile ſalts, 
which are different ſo long as they retain any mixture of the oils 
and ſulphurs of their concretes, but freed.therefrom, they all 
agree in ane common eſſence: Take any volatile falt, either ye- 
etable, animal, or, mineral, put it inta a very tall glaſs body, or 
—— ſublime the ſalt in aſhes in Balneo Mariæ, in a 
Iamp- furnace or other temperate heat, the gentler the better z 
repeat this operation twice or thrice ;. moſt of the oil will re- 
main at the bottom, or adhere to the ſides of the veſſels, and the 
ſalts will nat be eaſily diſtinguiſhed from each other; agreeing 
in moſt, jf not in all their manifeſt qualities: But as the ſucceſs 
of this operatipn depends upon the nice regulating the fire, be- 
cauſe otherwiſe ſome of the.ſubtiler oil or ſulphur will aſcend and 
anfect the ſalts; the following method is more certain and eaſy: 
Pour on the volatile ſalt you, would purify, a convenient quantity 
of well-reQtified ſpirits of common ſea- ſalt; when the ſalt is ſay 
turated, which is diſcovered by the ceaſing of the heat and ebulli- 
tion, then with a gentle equal heat evaporate the phlegm ; ſub- 
lime the remaining dry ſubſtance, which will become good ſal - 
ar moniac, and this being pulverized and mixed with 2 
n 


. 


of a pure and well calcined alcalizate falt, or if you pour ther 
aftrong lixivium, or ſolution of any perfect alcali, the alcalizat9 
Fee more tory with tþe acid fun with the TRIBE, 
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this latter will be ſublimed with a ſmall degree of heat; and it 
appears, either immediately, or on rectification, in the form of 
a dry ſubtile volatile ſalt, perfectly freed of oil and ſulphur ; 
and by this method, all volatile ſalts, be the concretes that af- 
forded them never ſo different, will be made to perfectly agree 
in ſome few common properties. 

It now remains to ſhew the ſame identity or uniformity of 
nature and properties in all highly rectified vinous ſpirits, 
which has been diſcovered in ſalts both volatile and fixt: That 
vinous ſpirits are only, or at leaſt chiefly, the finer and more 
ſubtile oils of vegetables, broken by fermentation into:leſſerꝰ . 
particles, and leſs branched than thoſe that conſtitute the oils» 
themſelves, will appear highly probable from the manner of 
their production, and ſeems. demonſtrable by ſeveral obvious 
experiments; for the ſame quantity of vegetables diſtilled 
with water, and without any previous fermentation yield à 
plentiful oil, and little if any vinous ſpirits; but diſtilled af- 
ter, digeſting for a convenient time, and the addition of ſome 
proper ferment, afford a great deal of vinous ſpirits z and if 
fully fermented, little oil will appear: Alſo the ſame ferment- 
ed herbs, after the extraction of their oil in the uſual manner, 
yield a far leſs proportion of vinous ſpirits, than when fer- 
mented before they were deprived of their oil: That portion 
of the oil, which is divided into leſſer particles by fermenta- 
tion, does not affect the palate after ſuch different manners, 
nor make on it ſuch a variety of impreſſions, as thoſe that are 
eauſed by impulſes from the groſſer oleaginous particles : Now, 
if the ſmaller and more ſubtile matter, v:z. the vinous ſpirits, 
urged by heat, do elevate along with themſelves ſome entire 
oily parts, or receive ſuch as are capable of being raifed by the 
ſame degree of heat with themſelves ; theſe mixtures will re- 
tain ſomewhat of the more remarkable differences in taſte and 
fometimes odour, whereby the vegetables themſelves or their 
oils were diſcriminated ; but by long and frequent digeſtions, 
or reiterated diſtillations, theſe groſs oleaginous particles are 
either ſubdivided, and thereby become vinous ſpirits ; or that 
gentle equal degree of heat, which is ſufficient to elevate the 
more active volatile vinous ſpirits, cannot raiſe the more ſlug- 
giſh oils; ſo that the reſults are pure ſimple homegeneous 
vinous ſpirits, whatever the concretes were, whence they 
were derived, tho? vaſtly differing from each other, as alſo 
their oils, out of which the vinous ſpirits were more imme 
diately produced, yet the ſpirits themſelves, thus purified; are, 
Vor. I. 244 in 
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in outward appearance, ſimilar, and. perhaps as perfectly ſim- 
ple and homogeneous as moſt ſubſtances in the univerſe.  _ -*? 
This is further confirmed by a palpable converſion of vege- 
table oils into vinous ſpirits; pour on an ourſce of ſome common 
vegetable eſſential oil, two or three pounds of vinous ſpirit per- 
fectly depblegmated, the greater the quantity is, the ſpeedier 
i the tranſmutation performed; the ſpirit will immediately, 
on a {imple agitation, abſorb or diſſolye the oil, which by long 
dige ſtion, or reiterated cohobations may be totally diveſted of 
all / choſe peculiar properties it enjoyed whilſt an oil, and be- 
come perfectly vinous, never to be ſeparated in a diſtinct form, 
ax diſcriminated from it. boch Re 
Here follow, two experiments that have ſome remote rela- 
tion to the preceeding ſubject; Dr. Cox baving procured a great 
quantity of fern-aſhes, the plant itſelf being between green 
and dry, when burnt, extracted their falt in the common man- 
ner with water; after evaporating moſt of the water he obtained 
fexeral pounds of ſalt, the greateſt part of which being firſt 
dried, he expoſed the remainder to the air, that it might 
thereby become fluid, commonly called an oil per Deliguium; 
the reft of the Lixivium which continued fluid, being filtrated 
whilſt; warm, was of à very red colour, deeper than that of 
forid blood, or of moſt clarets, and exceeding ponderous; the 
colour argued that it abounded in ſulphurcous or oily parts, 
and the weight, that it was highly ſaturated with the ſaline: 
Having put this ſtrong ſolution into à capacious glafs, in five 
or ſix weeks it depoſited a large quantity of ſalt, which was at 
leaſt two inches thick over the bottom of the veſſel; the low- 
eſt part of the ſalt was of a dark colour, as if ſome earth, dirt 
ar dregs were mixed there with; hut the ſurface next the 
liquor was exceeding white; and there ſprung out of the whole 
maſs of ſalt, at ſmall diſtances from each other, about 40 
branches, which abating the cotour, did moſt exactly reſemble 
that ſort of fern, which is ſingle, like polypody, and not 
branched, ſending out ſeveral leaves on each ſide from one 
ſtem; their magnitudes were different, but the figures of all 
were the ſame, without the leaft variation, only ſome emitted 
more leaves from the ſtem than others; which is alſo uſual in 
che natares forns 577 07, 2 435 62. 3445 0; 244i Mig 
The other experiment concerning volatile ſalts, ſucceeded in 
this manner; Dr. Cox: mixed equal parts of ſal- armoniac and 
pot- aſhes, which latter had a very ſtrong ſulphureous ſmell, 
yet ſeemed to abound with ſalt, and that canſiderably _ 
Fe: EP, Led; 
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zed; putting the mixture int a tall glaſs body, immediately 
upon its feeling the heat, a great deal of volatile ſalt was ſub- 
limed, and in the glaſs-head he obſerved to his ſurpriſe a foreſt 
in perſpective of firs, pines, Cc. ſo admirably delineated, as not 
to be excelled, if imitated, by the pencil of the greateſt maſter. 


Microſcopical Obſervations ; by M. Leewenhoeck. Phil, Tran. 
[79 ie Ne 108. p. 178. eds C4 
J Leewenhoeck took the eye of a cow, and peiteing the 
Cornea, he found in the aqueous humour ſome” few 
cryſtalline globules ſwiming ; the dark brown colour he obſerved 
in this eye, conſiſted of dark grey globules. 1 
Cutting aſunder with 'a razor the cryſtaline humouf, le 
found it to conſiſt of orbicular ſcaly parts, lying on each other, 
which had their origin from the center, and were all made up 
of cryſtalline globules : In the vitreous humour he obſerved 
many more globules than in the aqueous; he found. the Cornea 
to conſiſt of eryſtalline globules; the ſecond tunicle of the eye 
of black globules; and the third was exceeding thin and tender g 
and he obſerved it alſo made up of united globules: Having, 
carefully viewed three optic nerves of different cows; he coul 
diſcover no cavity in them; he only obſerved, that they were 
made up of many filaments, of a very ſoft ſubſtance, and that 
they only conſiſted of the corpuſcles of the brain unĩted together, 
the threads being very ſoft and looſe; and theſe” alſo were 
eoimpofed of conjoined globules, aud wound about àgaln with 
particles conſiſting- of other tranſparent globules ; bat upon 
examining the par vagum, he obſerved not only one cavity, but 
ro or three at once; and where the cavity was any thing 
large, it was lined about with films, to keep open the cavities 
and to prevent their being compreſſed by the furrounding 
Parts. — n 18 --$--4 - . b $ ti | E 0 he 
ele ot £9555 1226%; * ble „ire ow? v183 Ia 
A.ftrange kind of Bleeding in 4 little Child; by M. du Gard. 
DW hil. Tranſ. N' 109. p. 19924 
A Child, about à quarter of a year old, at Liftigſſal in 
£X' Shrophire, was taken with a bleeding at the* nofe and 
ears, and in the hinder part of the head, which laſted for three 
days, and after wards the noſe and ears ceaſed bleeding, but 
ſtill biood like feat came from the head: Three days before 
the dkath of the child, which happened the ſixth day after it 
began to bleed, the blood came more violently from its head, 
and freamed but to fame diſtance; it alſo bled on the ſhoul- 
Wy | Qqq2 ders, 
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ders, and at the waſte, in ſuch quantities, that its linnen might 
be wrung; it bled alſo for three days at the toes, at the bend 
of its arms, at the joints of the fingers, and at the finger ends; 
and in ſuch quantities that in a quarter of an hour the mother 
had caught from the droppings of its fingers, almoſt as much 
as the hollow of her hand could hold: All the time of this 
bleeding, the child never cried very much, it only groaned; 

tho? about three weeks before, it had ſuch a violent fit of cry- 
ing as was uncommon: After the child was dead, there ap- 


peared in the places, where the blood iſſued, mall holes like 
the pricks of a needle, 


A further Account of the Zirchnitzer Sea; by Dr. Edw. Brown. 
Phil. Tranſ. NY 109. p. 194. 


T HIS lake is encompaſſed with high hills at ſome little 
diſtances, without any ſnow, tho* on other mountains in 
the country ſnow was obſerved in June; ſnow lies not ſo long 
on. hills by the ſides of great lakes, as on thoſe at a diſtance: 
The holes for the water are generally tony, and not in ſoft or 
looſe earth; yet in one or two places, the earth has been known 
to fink and fall in, particularly near a village called Sa- dorf 
The great holes are the ſame every year, but poſſibly part of 
the water may ſometimes find or make new paſſages ; When 
the water begins to retire, it is ſeen in theſe holes for 'a while, 
but afterwards it deſcends lower out of {ight ; When the water 
is deſcended in. June into thoſe holes, no water, at leaſt not 
any that is conſiderable remains in the lake: The fiſh are taken 
at theſe. holes when the waters deſcend ; for the prince of 


Echenberg, who is lord of this lake, "and the adjacent parts 
will, not, ſuffer them to be taken at any other tjme: Theſe 
holes, are.of different bigneſſes and figures ; ſome perpendicu- 


lar at the beginning, and then oblique ; and others oblique. 
firſt; ſcarce two exactly alike : The water aſcends ſo plenti- 


fully, that it fills the lake in a ſhort time; ſome years the 


water fills all about Nieder-dorf and almoſt to Zirchnitz : The 


water that ſpauts from the holes ſcems ſomewhat clear in the 
air, but heing ſpread ahout, it looks as formerly in the lake. 


The water is, not always at the ſame height, but ſomewhat 

differing, in proportion to rain, ſnow, or drought : No river 
enters t ig lake, only ſome, inconſidefable rivulets on the ſouth 
and eaſt fide ; nor hath it any known, outlet, but by the holes-: 
The country about the lake is high ; The ſnow falls not till 


after ee is refurped This lake may, probably comte. 
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cate with ſome ſubterraneous great lake or magazine of water. 
which when full and running over, may diſcharge itſelf with 
A 


violence; and when, eangy of water, abſop it again; the water 
returning by the ſame paſſage it came, having no river run- 
ning out of it, whereby it might diſembogue itſelf; In winter, 
it freezes like other lakes; ſa that the. fiſh of this lake have a 
cloſer habitation than thoſe of any other; for they paſs ſome 
months under the earth, and a 2 part of the winter under 

ice: What they call the fiſher- ſtone, is a large ſtone on one of 
the elevated parts of the lake; which, as ſoon as it appeats 
above water, is a ſigh, that in a few days, the water will retirg 
under ground; for after the filling of the lake in September, 
the water never falls ſq low, as to diſcover the fiſher- ſtone, till 
it begin to ſink under ground, 5 


Animaduverſſont on the Theory of Light and Colours; by 
5 Fed Linus. - Phil. LA ® 110. Nn 6 
M. L ſays, he neyer obſerved that difference between the 
length and breadth of the coloured Spectrum or image, 
when the ſky was clear, and free from clouds near the ſun; 
and that it only appeared ſo when the ſun either Thone 
thro” a white cloud, or enlightened ſome ſuch clouds, near it; 
and then it was*no wonder the Spectrum ſhould; be longer 
than it was broad ; ſince the cloud or clouds ſo enlightened, 
were with reſpe& to thoſe colours, a large ſun, making a far 
greater angle of interſection in the hole, than the true rays of 
the ſug ; and therefore are able to enlighten the whole length 
of the priſm, and not ſome ſmall part thereof, as is enlightened 
thro” the little hole of the true ſun-beams; and this is al ſo 
obſerved in the true ſun-beams, when they enlighten the 
whole priſm ; for tho” in a clear ſky, the ſun's rays paſſing thro? 
the ſaid hole, never make a Spectrum longer than it is broad, 
becauſe they can then only occupy a ſmall part of the priſm z 
yet, if the hole be ſo much bigger, as to enlighten the whole 
priſm, you will preſently ſee the length of the Spectrum much 
exceed its breadth ;, which. exceſs will be always fo much the 
greater, as the length of the priſm, exceeds its breadth: From 
whence he concludes that the length of the Spectrum was not 
effected by the true ſun-beams, but by rays proceeding from 
ſome bright cloud; and conſequently that the theory of light 
founded on that experiment muſt fall to the ground, ©; 
| "Theſe animadverſions ſeem to require no other anſwer, than 
that, the experiment, as it is repreſented, was tried in clear 

n N 5 weather, 
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weather, ant the priſm placed cloſe to the hole in the window, 
i ſv that the light had no room to diverge; and the coloured 
image was made not in a parallel, but tranſverſe poſition to the 


axis. of the priſm: | 


"The Solar Nuntbers nen; by Mr. Flanifted: Phil 
Tranf. Ne 110. p. 220. 


1 N: 167 5, Mr. Flanſtead found it neceſſary to all new 
ſolar num bers, becauſe i in the old he neglected to apply re- 
"Bw in all the altitudes above 309 ; 3 wherein reaſon, and 
* ſome little experience ſhewed him they were not inſenſible: 
He found Sig. Caſſini's obſervations, which he took from 
Ritciol's Aftronomia 'reformata, much more accurate than 
Tycho's, and therefore he ſought out numbers that might an- 
ſwer them: He found it neceſſary to advance the Apogeum 44, 
fo that in the beginningof-165 F it might be in 75 230 of Cancer, 
and to make the greateſt equation only 19 4 „ 13 ; whereby 
"he found the phænomena would anſwer Muc more accurajely; 
But ſtill he was uncertain whether the refractions in Caſſini 
*ta wete Juſt meaſures of not; and he had no S 
for aki "trial ; at laſt, he bethought himſelf of this expe- 
cent, which” fully 'fitiefied him'z,viz. he conſidered, that if 
_ of theſe. obſervations of the diſtances of Venus from the 
n by: day, and from the ſtars in the tollowing e or preceeditig 
Tight,” were *{kilfully” examined, they” might ſhew the true 
"quangiry” bf the equations of the ſun's "orb, or rather the diffe- 
'Terrce of his mean and true motion: Mt. Flanifteal turned 
"over'to Tycho's Prigymnaſmata, and pitched on two ; the Fur 
made nyo 1582, March 5th, hor. 4, 42, and hot. * 
p- m. whereby he found the ſun at Hor. 5 Was 94, 47 
in anteredence of the TZucida Calcit of mini : the ſeco d 
made Aunb 1582, Sept. 1 5. hor. 5, 1 15% and hor- 6, 55 in n the 
morning; from, which, making allowan by for the: reffaQti6Hs in 
both, Bund the fun at hor. 6, 55. 57 to b e747 30), in conſe- 
guchae of: the lower. head of Gemini; the fe. off longi- 
0 & of theſe two ftars is Le id' therefore now the ſun, 
the e tence of the Liugi a 7227 0 Hemi, is 92 20“ ; : fo 
1 's apparent 1 * between the year 1 82 Marth 
. 1 * 425, and th e year 1 585, * Sept. 15th, at Hor: 6, 
n the morning, beſides the who ole IF os was, 1879 
16%; but e mean motion is 1919, 27 greater than the ap 4. 
dee by. 3 ® 46), which. divide 1 in proportion to the e uation, C 


"he earth 55 motion; collected for thoſe times from Mr. 
* ſtead s 
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Jhad's new tables, gives the greateſt equation of the orb 15, 


54/, 15% agreeing in a ſurpriling manner with nes which ba 


deduced from Caſſinis correct meridional altitudes. 

The ſun's motion, by the tables Mr. Flamftead then uſed, | 
grounded on this equation, is leſs than Tycho's by g#.; that 
great equation made him fall into no ſmall errdrs, and put 
him on ſtrange ſhifts to hide and ſalve them; ſo that all his 
obſervations of the planets in theit oppoſitions to the ſun muſt 
be eorrected before we attempt to correct them in numbers; 
for his errors in the ſun's place, made him miſtake ſometimes / 
five or ſix hours in the time of the oppoſition. | 


Obſervations and Experiments; by Dr. Liſter. Phil. Tran. 
Ne 110. p. 221. 


J. (Erin big pieces of crude alum-mines, as taken out 
of the rock, as alſo like pieces of the ordinary fire - 
ſtone, or marcaſite of the coal pits, called braſs- lumpa, did 
ſhoot forth tufts of long and flender fibres or threads, ſome of 
them half an inch long, bent and curled like hair ; and theſe 
tufts were in ſome meaſure tranſparent and cryſtalline, and 
did as often ſpring again, as they were ſtruck off ; theſe fibres 
differed in tafte ; the former being aluminous and agreeably 
pungent ; the latter, ſtiptic and diſagreeable; the aluminous 
fibres, dilolved i in water raiſed a ſmall ebullition ;- whereas 
the vitriolic fibres diſſolyed quietly ; the former were generally 
ſmaller, and more opaque like ſnow; the latter larger, many 
of the- fibres equalling an horſe-bair in thickneſs, and more 
cryſtalline : The water wherein the alum-fibres were diffolv- 
ed, gave no red tincture with galls, nor by all the means the 
doctor could deviſe to aſſiſt them; but the vitriolic did imme- 
wv x4 give a purple tincture with galls : After laying pieces 
the ſame marcaſite in a cellar, they were in a few, months 
covered. over. with green copperas, which was. theſe fibres 
diflolved by the moiſt air, and again run together: Expaking 
other pieces of the ſame vitriolie glebe in a window, where 
the ſun came, they were covered over with a white mealy mat- 


ter, which was the. fibres calcined by the ſun and warm air: 


He takes. theſe fibraus and thread- like ſhootings: of alum and 
vitriob to be very genuine and natural; and their angular ſhoot- 
ings, after ſolution, into cubes and, rhomboids, to he forced and 
accidental ; ſalts, of very different natures, both vegetable and 
foſſile, by a like — in e obſerved: to 
1d * bes. 
* 
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II. Dr. Lifter never obſerved any rock or ſtone, whether 
metallic or common, which hath not its peculiar ſort of ſpar of 
iris, both differing in colour and figure; and they are very 
common in blue lime-ſtone roe ks in Yorkſhire, out of which 
plenty of lead- ore is got: Theſe cryſtals are moſtly of a black 
water, like the black flint in chalk-hills ; but there are ſome 
of a purpliſh or amethyſtine colour; and ſome again as clear 
as cryſtal : They adhere to the ſeams of the tock, either be- 
twixt bed and bed, or wherever there are croſs and oblique 
veins thro”: the very ſubſtance of the bed: The ſmaller the 
veins, the leſs the iris; you will find ſome of them as ſmall as 
wheat-corns, and others an hundred times bigger; they ſhoot 
from both ſides of the ſeam, and mutually receive each other? 
They are thus figured, v:z. there is a column of fix planes, 
very unequal as to breadth ; the end adhering to the rock 1s 
always rugged, like a thing broken off; the other end of the 
column conſiſts of three five-angled planes, a very little raiſed 
in the middle; theſe planes are alſo very unequal; be they 
never ſo much ſtraitened and compreſſed in their ſhootings ; 
yet both the column and top have the ſame number of 
planes abovementioned ; the places, where they are moſt. 
numerous, are Raznſborough Scar upon the Ribble, and a 
ſtone-quarry near Efhten Tarne in Craven. 

III. Dr. Lifter had from the iſle of Sheppey in the Thames, 
real ſhark-teeth dug up there, and which could not be ſaid to 
be petrified ; as to colour, they were firſt of a vitriolic hue; 
but in a little time they became white, and of their natural 
colour: In the ſtone-quarries in Hinderſtelf park near Malton, 
he himſelf took out of the rock a fair Gloſſopetra, with three 
points, of a black liver-colour, ſmooth, and its edges not in- 
dented; its baſis, like a true tooth, was of a rugged ſubſtance; - 
and carved a-round with imboſſed work; it had certain emi- 
nent ridges or lines like rays drawn from the baſis to each 

Oint. CP 
: IV. The ftones called Da#ili Idæi, and Lapides Fudaici, 
are brought over from beyond ſeas, and they are of different 
ſhapes : There is plenty of them for kind, in the ſtone-quar- 
ries at Newton near Hemſley, and at Hellingly by Malton ; there 
is ſome variety in their figure ; but the moſt common in theſe 
rocks reſemble a date ſtone, being round, and an inch long, 
and ſometimes longer; they are a little ſwelled in the- middle, 
and narrower towards each extremity ; length- ways they are 
channelled, and knotted with ſmall knots on the ridges, ſet 
| In 
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Certain, that the, whole body of the, turpentine of the oedar- 
1 d Was emitted into the air; and floating in it. Was ſagain 
S Aae nſęd into its IR proper} form upon theſe: ſtones :: This 
Makes it, more than probable, that odoriterous bodies emit and 
14 05 their very, ſubſtance z thus camphire is ſaids if not ikept 


clo &,.to fly away, entirely: Again, it is hence evident, hat 


hefe, . a gręat difference between the diſtillation of vegetable 
Juiges, and the ;emifian ov id, or this natural diſtilation-: 
E. former, really „ſeparating and dividing. the ſubſtance into 
Ae rent parts; but this latter extracting the whole entite and 
0 8 an ad in its nature. 10 „00 91 7 ors el 
1 VI, "The general andireceived, opinion of Botanite:chnferny 
ing muſhrooms, is, that they are neither plants,”rodts, flowers, 
nor leeds; but the, fuperfluous humidities of the garthy of 
rqtten woods,> and other putrefactions; but Dr. Liſter thinks 


they are Ace their, own kind; andawe their origin co ſome- 
thing niörè than chance ; he inſtances in that ſpecies, called 


Fungus poroſus craſſus magnus IJ. B. The texture of the gills 
reſembles à paper. prickt full of -pin-holes ; in Aaguſt they are 
frequent under, bedges, and in the middle“ of »the-moors in 
Torkfhire'; the gills of this muſhroom ſeem to be the very 
fawer\and. ſeed of this plant; when it is ripe, the gills are 
ealily ſeparable from the reſt of the head; each ſeed is diſtinct, 
and makes its impreſſion in the head of the muſhroom, juſt 
AS the ſeeds of, an attic joke in its bottom; the larger end of 
the ſeed is full ani round, and they are diſpoſed in a ſpiral 
order, in the ſame manner as thoſe of an artichoke : the like 
Remy to hold of all other muſhrooms: however differently 
figured: And if theſe ſeeds ſhould happen td miſcatry in 
ſo wing, there is nothing extraordinary in that, ſuice there are 
Sp Vol, . R r 1 whole 
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Whole gerius's of plants, that flower and ſeed, and yet their 

Yeed-was never known to. produce plants of their kind, being 

naturally barren, and A volatile duſt," ' as all the Orthides or 

| beedflowers are. 

bs; [This muſhtoom: i freſh gathered, is of a yellow colour 

3 ard in; yet, if eut thro' the middle, it will in a 

to a deep purple or blue, and fin linnen 12 

Sa the juite, leiſurelp Tqueezed out, will put on, holding 
een your eye and the light, all the colours of the rain- 

bow in the time of its fall, and fix in a purple. 

VII. The ſeveral vitrifications of antimony are eithet opake 
or tranſparent;; for the firſt kind, take of antimony one pound, 
Aux it clear, and have in readineſs an ounte or two of cawk- 
Rone'in a red-hot. lump; put it into the erueible to the anti- 
mony ; continue the flax a few minũites; caſt it into à clean 
ungreaſed mortar, decanting the melted liquor from the cawk: 
This proceſs gives above fiſteen ounces of glaſs of atttiniony, 
reſembling poliſhed - ſteel, and as bright ag the moſt refined 

uickfilver : The cawk ſeems not diminiſhed in' its weight, but 
rather encreaſed; nor will it be brought to incorporate with 
the antimony, tho? flüxed in a ſtrong blaſt : This cawk-ftone 
Teems to be much a-kin to the white a mineral julces; and 
it is found by experiment, that the milky juice of lead-mines 
vitrifies the whole body of antimony in ke manner as the 
cawk docs; and beſides theſe, no other mineral ſubſtahce has 
any ſuch effect upon antimony. - © 
þ Cawk is a ponderous white tone, bon in lead · mines; 3 it 
; will trace a white line like chalk,” or the Galatites ; but it is 
. Aner, and hath a ſmooth and ſhining grain, like ſpar, Th not 
in the leaſt tranſparent. | wp | 
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An Eclipſe of the Moon, awe iN, et! ; bſervel at Lon- 
don and Derby. Phil. Tranf, Ne 111. p. 237. 


- = — _ 
> ei A ac * 


1 By 15 Flanflceds ble 

Ar London; the mins m. | min. "ſec. 
of the true Shadow 15 22 ; Ann 66 
The Immerſion ' N 
Emerſion 58 E 

End of the true Shadow 4 We de Ges 3 2 


At Derby, which differs from London i in Jobgitude: 5 min. 
Mr. Flamſtead obſerved the beginning of the entrance 2 the 


true ſhado 5 h. and 19 m. The n was docu ut . 
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don to continue near half an hour, before it whally dane os 
body of the moon. 


At Paris, M. 1 ſaw at the royal obſervatory,” 
By a By he 
Pendulu: [Philolaic 
2 f. 55 Clock. Tables. 
e beginning of t e true ad, 77 
the altit. of Capella being 3 52 2615 32 ls 32 60 5 4 27 
Immerſion, altitude of Capella 62 86 33 36 35 46.6 46 26 


an en 94s of e 43 46]6:'9 30% 6% 

End of the true Shadow, the . | | 

altitude of Sirius + 70 od in 10 5 9 
In ſome places the heavens anticipate the tables; in others, 


the tables inticipate the heavens. Fail 


a eps & car wal. by Dr. Paulus onen Pra nat. 
Ne. p. 238. 
TH HE air of Leland is very healthy all the year 80 
The diſeaſes the inhabitants are moſt ſubject to, are the 
cholic and leproſy : They have no phyſicians, only two or three 
ſurgeons, that furniſh ſome plaiſters for the dreſſing of wounds : 
Iron ruſts very ſoon in that air: The changes of the weather 
are uncertain ; nor do they fall out according to the four ſea- 
ſons of the year; ſometimes it ſnows, 2s well as hails, in the 
middle of ſummer ; arid the winds now and then blow very 
furiouſly at the ſame ſeaſon : The froſt penetrates at moſt four 
foot into the earth, ſpirits of wine and oil eſcape freezing, and 
much more quickſilver : Fiſh are preſerved from putrefaction, 
by burying them in the ſnow : Frozen bodies ſwell, and are 
changed both in taſte and colour: The figure of the ſnow is 
various, as is alſo its ſize : Hail is roundiſh ; the largeſt is only 
of the bigneſs of hail-ſhot : Dr. Biornomus obſerved the Ignis 
Lambens, the Draco Volant, and frequently two mock ſuns, 
with three rain - bows paſſing thro” them and the true ſun ; 
They have no ſtated, winds : Th he depth of the ſea is xaripus, 
the Ireqtelt about the coaſt of Iceland is 80 fathoms : The ſea- 
— being ſtruck with oars in clear nights, ſhines like fire 
burſting out of a furnace: The tides obſerve the motion of the 
moon; the ſea ſwells about the moon's riſing and ſetting, and 
falls, when ſhe is to the ſouth and north; ordinarily the higheſt 


are . above ſixteen foot 3 except in autumn, when it is very 
Rr 12 tem- 
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tempeſtucus, and then they riſe ſometimits to twenty foot; 
about the full and new- moon are the higheſb ſpring- tides, and 
loweſt ebbs: There are many lakes in this conntry, and moſt 
of them on high mountains, and ſtored with ſalmon ; they have 
innumerable ſprings guſhing out of rocks; as alſo many hot 
ſprings, whereof ſome are fo hot, that in a quarter of an hour 
they will boil great pieces of beef; which is done in this man- 
ner; they hang the kettles with cold water over them, to pre- 
vent either the burning or throw ing up of the meat by the ve- 
hement ebullition of the hot waters; theſe waters harden and 
petrify about the brimg of the ſprings: The higheſt hills are 
not abobe a quarter of a German mile; there is a whole ridge 
of mountains running thro? the whole iſland : The inhabitants 
Iive only in the valleys, and towards the ſea-ſhore ; There are 
other Vulcano's beſides Hecla, but all covered with (now : The 
declination of the load-ſtone is to the north-weſt : The ſoil is 
generally clayey, in ſome places ſandy, but no where chalky:; 
They uſe no tillage, all their commodities being imported, the 
chief of which are, barley, wheat, linnen and. iron. They haye 
great numbers af divers birds in ſummer; in winter, ravens, 
eagles, wild-duck, and ſwans : They are pretty well ſtored with 
horſes, oxen, cows, ſheep, dogs, and in ſome places with poul- 
try.; they have foxes in their mountains, and the Greentand 
ice brings along with it thoſe terrible gueſls, the bears: Theit 
oxen and cows live in winter on hay; but their horſe and ſheep 
on the graſs under the ſnow, and the coralline moſs calle 

Miſcus marinus : They have no minerals as far as is known, 
only a great deal of brimſtone, of which they export yearly 
two ſhips lading : In 1642, May 1 3th, all the ſea, that beats on 
the promontories, was for two days fo pellucid and ſhining 
that ſhells, nd the leaſt ones, could be ſeen at the bottom, 
where We fea was forty fathoms deep. TI ”" 


An Actrunt b the Meaſure of a Degree of a great Circle of the 
Earth 15 A. Pare Tbl. F ranf. N57 12. 1.901 <ga 
Picard had meaſured on a plain and ſtreight ground a 
» ſpace of 5663 toiſesor fathoms, to 1exve for the firſt ba- 
ſis to ſeveral triangles ; by which he hath concluded the 22755 
of a meridian line equivalent to a degree of latitude, to be 00 
toiſes, that is 28 4 leagues, and 60 toiſes What is remitkabl 
in this, is that no body ever meaſured ſo great a baſis ; the 
greateſt of former, obſervations have only been of 1 oyo tolfes' 4 
And again very accurate inftrymepts, and teleſcopical e _ 
FT: : 


"Rovar'$dbiery.” 4597 
Read of commòn ones, were employed in taking the angle of 
poſition. "Ca I E , wo HR 

M. Picard obſerves; that this probleiiilis no He- ing; that 
Almamon, an Arabian prince, ordered eXpertments to be made 
in the plains of Sanjar for determining che true meaſure de- 
gree; and a ſtation being ebeſen in thoſe plains} twaaredps of 
horſemen ſet out and preceeded in :a-/ſraight line, till one of 
them had raiſed a degree of latitude, and: the other, ha depreſ- 
ſed it; at the end of both their marches, the former counted 
56 4 miles, and the latter juſt 56 ; but as the length of theſe 
miles are unknown, we can learn but little from this obſervation : 
He further obſerves, that the ancient computations for a degree 
run always upon the decreaſe : Ariftotle reckoned 1111 ſtadia 
to a degree; after him Erateſthenes only 700 Poſſidomus only 
666 ; Ptolemy but 500; beſides, that the preciſe length of theſe 
ſtadia is unknown, and that they were alſo different among them- 
ſelves; thoſe of Alexandria differing from the ſtadia of Greece : 
That at laſt Fernelius brought ĩt to 56746 toiſes of Paris meaſure, 
each of which is equal to 6 Pariſian fert; that Sxellius made it 
55021 ; whoſe way of meaſuring M. Picarg judges tobe the moſt 
artificial; which was by a ſcale of triangles; but in one thing he 
eſteems it deficient, in that dnellius took his objects by common 
fights, which do not fo diſtinctly point to them. 

M. Picard, in meaſuring a degree, choſe a meridian, out of 
which he intended to take his baſe, between Sourdonin Picardy, 
and Malvoiſin, on the confines of /Gaſtingts and Hurepo;s, and 
he actually meaſured a way that lay very ſtreight between Ville- 
juive and Iueiſy, viz. A, B, Fig. 1. Plate XIV. and he found 
the diſtance between theſe two in going forwards, to be 5662 
toiſes and five feet; and in coming back, 5663 toiſes and one 
foot; therefore he ſtated the diſtance in round numbers 5663 
toiſes : The inſtrument he uſed in meaſuring, was pikes joined 
together at their extremities by a ſcrew, which meaſure was four 
toiſes long; this he applied along a cord ſtretched horizontally; 
and at the end of every ſuch pike he had a ſtake, and in all ten 
ſta kes: This diſtance of 5663 toiſes was the baſe of the firſt 
triangle, upon which the meaſure of all the others was formed: 
The inſtrument, wherewith he took the angles, was a quadrant 
of 38 inches radius, furniſhed with teleſcopic ſights, 
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An the firſt tangle, & B C Fig. * jo find, the fides AC, » BO: 


— bh The Gde A 8 9663 toiſes of actual meaſure.” 
e A Cs 11012 toiſes, 5 ae | £10 
Ci 8954 taiſes 


me the ſecond triangle ADC, ie ay Dc: and ILY 


US 


. oro 1 
f iy; * 1. a 1 Ange 


2979299 6.30! 


ADC=5 
eaAcD=4 


* * 


4 ® 
. 111 j* 3 £2 


1 SBDILE 
Nom 313 9 


211 I 6 


fLOALAtTV. 


pF 
* CE? 
10 1280 — l 


N. 3 2 

my The ſde A C is +. - 
0 45 Hence DC 

AD 


Mk triangle, DEC, to Kad DE, CE, 
DEC= 74* | 
eb e, 


1 1 F eet 
The ſide D C is | 
„Hense DE 


_ . 18 a N | 
bus oo he fourth e DEE to find DF. 


\ aca 771 
£992 : 
£3!2-DAS 
- 90 2123 


* * 
* IPO! # 
« 4 CT 


21638 0 


ee, 


een triangle DF G, to find DG, FG. 


152 u tt va 


Ta Ls ql} Argh 


p 599. 1101 


DÞPG — 
2557 
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of pes 
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Toiſes LES 
Side D F 21658 
Hence DG 


ny 1 
Reer 


* 5 wil 


"NY, 
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PLATE XV. 


wh. "> = anno a... ac. >. <4. ci. A = 4 => i= . T Xcc-ouIueu.. _ 


— 


0 


Re YAL Soe. 

1a the ſixth ttiangie'G D E, to find G E. 
The angle G D L= 128 of 3 
Toi ee 


111 


25643 © 
The ee 7 189 86 49512 51175 1 


3897 .1 0? 
So then * ard, 1 and Sourden 
being divided into three! parts, vis. EG, Gl, IN, the part 
E G is already found.. n dT 


In the e Wd GH, 

vii FI .; 28 f il. oF * 161 

. 3 5 F 

The fide FG 1963 3 
Hence GH x 969 1? 


Angle 


In the wh ore. 22505 t ad 95 GT, IH, bes 
Moin 21 M Lp oy 1144 | 1 © 1101} ae 
J 10H * 1 let 48 [7 _ggm91 91443 0d? 
5 „ 
The fide GH. 6:30 T 


Hence GL, 17557 
7 bal 5 ie, NI 421037 7 t od ud 


[Thus thi r >} aye GI, is bun, 


Al „In the ninth — 2 "0 8 63 2ict; 
1 io aan | 

o 29 Su? „ Mk I= * 40 'th þ to 3 

510 wt NA INE YY el 14 20 0J wW 
2 "JI | 4% >» a 6 . Teles nh x Troy a 
920 © 10 benen 21043 . ew 


anni 3a? — Hence I © 11678 10 n * 


1 des Fr ir eat, eb 5; 27 | 4 


r , 113d, .. 
Ane 238 41425 „nn oth 


2 513 nl Toiſes 


509 ME M, QI R;S, of :jthe 


: (; Toiſes,,, Fegt..; 
The fide K 68% © wy x 
Hence "3 : ©; F168 U © 21 
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In the eleventh triangle K LM, 115 144. 195 


K LMez 28? 2 927 
d 2 bar W Laa n=. ONE | 


130 2017 A WP 10 ( 4 86 0 14 7TSifſes „Feet 1 ib al, T5 
The ſide K L 11198 1 219 6 ei JL 
) Hense EW Is 68360 7 


In the "A Une tn, ; +6 And LN. 


E 995 5 0 3 „ 
2: 


79 1 0 : 
Toifes , Feet 
Hence EN 10691 _ 


H ie) nil 02 


; dad ie dl 
In thè chirteenth triangle LN; to. find 
The ſum of the angles IK E e M . taken frem 


360, there remains th nole I L ? 32 40% 
: — LE Poo 


The adeeFEN hor Pau 


Hence IX 18965 $1 

Thus, the line of diſtance E Nb being — into three une- 
qual parts, E G, GI, IN, che meaſures of all three afe found 
by this ſcale of triangles 2 viz, E Gt 34895, GI 1557, IN 
= 18905, which, added together; make the length of E N, the 
line of diſtance between Malvaiſin and Jaurdon, vis. 6 83 1 
Now to continue this meaſure from Sauruoaut to Amiens, in order 
to verify Fernelius's 5 ert. in Fig. 2. R is the ſteeple of 
St. Peters in Montdidier, io. 2jtree on the hill of Mareuil, U 
the lantern of Notre. me of, Amiens. To find the diſtance 
NU, look back on NL M. the laſt triangle of Fig. 1. and ſee 


| how it is diſpoſed in Fig. 3. 1 the triangle UM R, 


LMR 2 58 8 11 F007 
The angles 2 M RI 2 68 . of T5 30 
Toiſes Feet 
The fide LM 6037 © 
Hence DR 5510 3 


Ihn the triangle NR L 
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NRTL II II 2% gel out 29 
22. ad 8 J \ #\ - 

The angles RN Laz 27 20 me r: 257 od nab tern 

pov if 14 201! 0 $2091 162 Toiſes _ 3 84 

The ſile L R 5510 3 b 1 

hy Hence NR 7122 22 b 43973 200 

80 _— 2, in! the triangle NAT. 1 ttt 

R722 2589 . #1 5 +2971 

The e e ; 21 40 - erty Kor $11 A 

Ay ol Lan z vibes; o dots as 8 

J | Talks: ker 2 gi n 

| | Tie gde N R. o 5619 

Hence NT. 43822 1 14: 10 u 22 nds 

; Laſtly: in the Triatale We £42 12 „9 

, FY | — A F 1 _ «| «+ % 

The an les 5 NY == 3842: 582 f Nes 3DN3 

5 81 TN 70. . 2. „ AR ä 

7 £ Toiſes get / 4 2 ind 1 ren * 


The $4, N T. ir 4822 4 | 
Hence NU 1161. 4. which was "ought, and singe 


diſtance between Malvoiſin and Seurden, vis. 683 595 the whole 
will be the diſtance between Maluoiſin and Amians, vis. 79520 
toiſes and four feet. After meaſuring the partiaulas diſtances 
between Maluoiſin, Mareuil, Sour don, and Amiens, he proceeds 
to examine the poſition: of each of theſe lines of diſtance in re+ 
ſpe& of the meridian, or to deduce tlie length of the meridian 
intercepted, between the parallels of Maluoiſin and Amiens 3 
which was 1 done; 1 1669, from the top of Mareull, 
marked V. from which one may ſee Clermont at 
[ and May 17 at E, he took the meridian, and with ; quadrant | 

the 2 4: 0 declination from this meridian; ; and he pub che the 
Fig. 4 2 declination of E G from the meridian ' 


angle 

' weſtward 4 th GI 0, the declination of G1 from the 
meridian e I TP the angle. INU, the declipag on 12 
IN from the meridian eaſtward, 2s 910% the angle U 783 


Fig. 5. the declination, of NU from e meridian weſtward 
357: So that in all theſe four triangles E Ge, G10. INU, | 

ö N þ, you have two angles known, for ory e angles at 6,0, U 

and g are right; and a ſide, viz. E, IN, NU; hene 

he concludes the leng th of the meridian 15 «to be 31 894 foiſes 5 

of the meridian 10,5 L7560 tiles, three feet ; of them Ws: 

NU, 18893. toiſes, ee feet: of them eri i I 1 to be 

F 


105 5 toiſes and three feet; and, hene he Segen Whole 
meridian 4 f between. the para SEED and; Amirus fd 
gon. i iq 2113 10 TW - Agi a 146 a O n 1 


— 
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be 78907 toiſes, tliree feet: Tho” theſe lines which make up the 

meridian be not in ſtrictneſs a curve, but in reality the ſide of a 

polygon circumſcribed about the circumference of the earth; yet 
the difference between thoſe lines and a true curve is only three 

foot every degree, which may be neglected: The length of the 

meridian between Malvoiſin and Amiens being thus Rated, the 

next thing is to compare that diſtance with minutes and ſeconds 
in the heavens ; and this he did with an inſtrument, whoſe limb 

was an arch of * of a cirgle of 10 foot radius; and he pitched 

on the knee of Caſſiopeia, from which to meaſure the minutes 

and ſeconds of a degree in the heavens; in theinext place, he 

aſſigns the number of toiſes or fathoms anſwering to a degree of 
the earth's cireumference ; as for inſtance, the . of lati- 

tude between Maluoiſin and Sourdon is found by obſervation to 
be 1 11 579; between Malvoiſin and Amiens, 1 22 55". Now 

the meridian diſtance between Malvoi ſin and Sourdon, calcu- 

lated from meaſures taken upon the earth; was 604.30 toiſes three 
feet; whetice it is concluded, that 57 064 toiſes and three feet, 

or in round numbers 57060 toiſes are equal to a degree: Hence 

the circumference of the earth is 20541600 toiſes ; and its 
diameter 6538594. 5 ar 


Euact portable Watches; by M. Huygens. Phil. Tran. 

1216 5 Ne 112 p. 272. . 
TEE watches of this invention, being made ſmall, will 

ſerve for very exact pocket- watches, and when made larger, 
will be uſeful in finding the longitudes both by ſea and land; 
becauſe their movement is regulated by a principle of equality, 
as that of pendulums in a cycloid, and that no kind of carriage 
{hall be able to ſtop them: The ſecret of the invention conſiſts in 
a ſpĩral ſpring, faſtened by its innermoſt end to the axis or arbor 
of a poiſed balance, bigger and heavier than is uſual, which 
turns upon its pivots ; and by its other end to a piece that is faſ- 
tened to the watch-plate ; which ſpring, when the balance wheel 
is once ſet a-going, alternately ſhuts and opens its ſpires, and 
with the little aſſiſtance it hath from the watch-wheels, keeps up 
the motion of the balance-wheel ; ſo that, tho” it turn more or 
leſs, the 'times of its reciprocations' are always equal to each 
other. In Fig. 6. Plate XIV. the upper plate of the watch is 
AB; the circular balance-wheel C D, whoſe arbor is EF; the 
ſpring GH M turned fpirally, is faſtened to the arbor of the 
balance- wheel in M, and to the piece thatis fix d to the wateh 
plate in G; all the ſpires or windings of the ſpring —.— 
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without touching any thing; N OP Q.is the cock, in which 
one of the pivots of the balance-wheel turns; RS is one of 
indented wheels of the watch, having a balancing motion, whit 
is imparted thereto by the balance-wheel; and this wheel R $ 
catches in the pinion T, which holds on the arbor of the ba- 
lance, whoſe motion, by this means is kept up as much as is 
neceſſary. . ene enen een 


A Convolvulus and an unuſua! Ruptur of the Meſentery 3 by 
Dr. Swammerdam. Phil. Tranſ. Ne 112. p. 273. Trans 
Le from the Lan... 


A 97% iq £54 GH doi + ai BY 

FIS. 7. Plate XIV. xepreſents a convolyulus or Thac paſllogi 
ariſing from a rupture and circumyolution of the meſentery, 
conſtringing or ſtraitning the inteſtines: A A is the cum inet 
in a ſurpriſing manner with wind and chyle, and inflamed: B B 
is the ruptured meſentery, forming a kind of fatal ligature for the 
inteſtines: C C the ligature itſelf almoſt like a tendril, which 
faſtens the inteſtines; DD, the ligature delineated apart, toge- 
ther with its tendril, gonfifting of two turns. E E, the convol- 
vulus of the inteſtine, or the part of the ileum ſtrongly ſtraitned 
and tending to a ſphacelus; on which account there was no paſ- 
ſage by tool; ſo that the contents of the ſmall guts, were always 
thrown'up by vomiting. F the part of the ileum extraordinarily 
extended by that violent and extraordinary trajection of the 
gut thro! the ligature D D, and reſembling ſome blind gut: G, 
the extremity. of the ileum, where it degenerates into the colon: 
H the colon a little contracted, and in its natural fate : L, the 
The Aſtroites; by Dr. Liſter. Phil. Tranſ. Ne 112, p. 274. 
H E aſtroites or ſtar · ſtones are found at Bugthorp and Lep- 
pington at the foot of the Yorkſhire Woolds; at the former 
place they are dug out of a certain blue clay on the banks of 2 
ſmall rivulet, between the town and the foot of the Moolat ; 
There are plenty of them waſhed into the brook; but the faireſf 
and moſt ſolid, are thoſe got out of the clay: The ſubſtance of 
theſe-ftones, if broken, is like flint, of a dark ſhining, poliſh 3 
but mich ſofter and eaſily corroded by an acid menſtruum; vinegar 
indeed makes them creep; but a ſtronger ſpirit, as that of nitre, 
agitates them with violence; and no doubt, they will readily 
calcine, as the Belemnites, to a very ſtrong and white lime: 
Theſe ſtones are all fragments, as has been obſerved of the Eu- 
trocbi ; either one ſingle; joint, or two, three or more joints ſet 
42 94 S ſ { 2 together, 
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kopet „ forming a five-ſided column: Dr. Lifter lad not 
12 55 any piece much above oll inch long, which conſiſte o 
2 18 Joints ,,'and he faw one pjece ſhorter” than the former, 
Th 25 Joints : " Every joint cconfiſts of 5 angles, Which are 
ex jetting gut and ſharp, and fonfectichitly the ſides of the 
5 — made up of ſuch joints, art deeply channelled; or the 
angles are blunt and round, and the ſides plain or very little 


hollowed-::> Where, the. joigts are thin o Jae they are Ay 
| tho? 


Equally througho! t ole Hiege,; yet chere are ſome," 
very few YRS Wake fiſt of; feln of ynequal thickneſs : 


5 of the thick jointed pieces ks certain joints ſomewhat 
er or A ver) als 'Fariditig Gut at the angles; and there} 
fe e art di Lede iris berran conjunctibgs of two, 


1 t more 1 Joint ts; and thefe conjunction are very obſer- 
in n the thi ſins ener, and ate marked out with a ſet 
1 5 piece” Dr. Liſter obſerved; was not 
above x I Flneh PO 1 as very rare too from which ſiae, 
to that” z ths he had all the infermediate proportions. ; 
theſe l ech, re as exactly ſhaped as'the greatefb y 
01 pieces, if not all, of any conlsderable Jenpth,; are not 
ret „ but 7 dent: All "the pieees of any ſort, are 
em XY an equal thickneſs, or but litele tapering; yet one of 
ends, by. reaſon of the top joint, is vilibly the "thickeſt: 
This top-jount hath five blunt angles; and is not hatched or 
engraveß, or but very faintly, on the out! ſide; every joint elſe 
of a piece, fave the top- joint, is an Intag lia, and deeply en- 
graven on both fides alike ; and may accordingly ſerve for 2 
ſeal; the middle of each angle i is hollow, and the edges of the 
angles are thick furrgwed ;, the terminations of theſe. hatchings 
are the indented ſutures, by which the joints are ſet together ; 
the Is of one Joint being alternately let into the furtows of 
r next it; the hatchings of the flat - ſided pieces are in 
he oth lines; but of the other two ſpecies, they are ſtreiglu 
lines, or nearly ſo: In the very centre of the five angles is a 
all hole, Sec in moſt joints ; and in the middle of 
ach, j Joint, betwixt angle and angle in the very ſuture, is ano- 
cher uch like ſmall pi -hole* very apparent, if the ſtones ba 
1 well” ſcouretl: In" the deep-j vinted pieces, juſt under: the 
top: Joint above defcribed, may be obſerved: the traces of cer- 
tain IN rather than branches; and: ſometimes two, three, or 
more of the joints of the adhering; thoſ 
ever five in number, vz es 285 middle — oerry 


irt angle and angle: L 
+ ocke 


ROYAL Soc TT. 59S: 


knccked off, and but very rarely found adhering to the ſtoned - 
they belong to, being very ſmall; and lender, of à round figure? 
and ſmooth- jointed, {et together per Harmoniam,:' and; not by 
indented futures :: Nothing ſo much reſembles; theſe Wyers, as 
the Antenne of lobſters : Laſtly, | fame of theſe wyers wand 7 
ted, and others of them fairly ſubdivided or branched. on 


Porabl Watches I A, aden. Phil. Ti 0 113, 
M. Leehuits's 11 855 for "kl * 25 5 Ss 


- altogether diff 181 from, that; 0 Mens, the latter 
depending upon aphyfical o bſervation, viv an equal duration "4 
une qual Vibrations at pendulums os ſprings; ſhe former grounded 
on a, megr mechanical reflexion, which, Wl ficiently eaſy, and 
whole demonſtration is. mani to Hur ſen abi and which ha + 
4 


not heen, abſerved for want of the, art dol go 100 whole u 
is more general ble that of Algebra :, For, M. Leibnitz, co 
dering with himſe that a ſpring. bent to th e degree, will 
always unhend itlelf in the ſame tums, Wee it *. d:the Ih 
freedom ofunbendingitſelf ſuddenly; and heinferred from thence,. 
that there. might be, Freren two ſuch ; one of W hich ſhould 
play, whilſt the fi firſt mover of the watch did bend 1 other 
again z ſince it matters not in this Way, e it head again 
more or eſs ſpeedily, ſo it bend 4 the other ha ve done un- 
bending, itſelf Let AB, Fig. 8.5 atę XIV. be one ol the watch 
plates; Q and M two indented Pate herein the ſmall. ſprings 
are inc loſed; the teeth of the barrels. catch thoſe of the pipions 
d, which carry the balances eg; and the other teeth of the ſaid 
barrels arg caught by thoſe; of the interrupted wheel F G: Nase 
let us imaging that this w G, being moved towards H F, 
by tbe force of the firſt mover, of. the, watch, and am 
barrel C; bends the ſpring inclaſed in it, and ſtops with the 
barrel, as ſogn as it, has bent. this ſpring 3 this piece, which 
ſeryes to ſtop, is.ea(y, and hath not been. thought neceſſary to be 
marked here, to avoid embarraſſing the figure; but hilſt one 
indented part gf the interrupted wheel F G, vis. F turns the 
barrel C; the empty park ofed; thereunto, which is G, ix? >; 
ſwers t the other barrel M, and gives liberty to the fpri 
ineloſes, to unbend itſelf: Thus, hilt the moyement o e 
watch bends the fall ſpring Of the barrel C, in the ume time 
the ſmall ſpring of the other barrel; unbends: 1455 except 
the ſpring ſhall have done hending à little ſooner ſpri pring, 
Mi hall have uabent itſelf; Ho. dt ths ſpring C being beat, and | 
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the wheel F G ſtopped; both of them continue in this poſture, 
till the ſpring M, when it is quite unbent, do, at the end of its 


motion touch a piece which delivers it; and then the ſpring C 


unbends of itſelf in its turn; the teeth of the interrupted wheel, 
which continues its motion the ſame way as before, ſince it is 
delivered, not being any more able to hinder it therefrom, becauſe - 
of the harrel C, do now meet with the empty part Hof the ſaid 
wheel: But before it hath done unbending, the indented part L, 
being oppoſite, to the void part H, that turns the barrel M, 
bends its ſpring again, and having done fo, ſtops with it, whilſt. 
the ſpring C, making an end of unbending itſelf, does the ſame” 
office to the ſpring M it received from it: Which being well 
conſidered, it is manifeſt, that the ſame alternative motions will 
always continue; that the periods taken from the very moment 
that one ſpring begiis to unbend, till the moment it once unbends 
itſelf again, will always be of equal duration, tho' the two ſmalF* 
ſprings be not equally: ſtrong; that the balance of ſuch a watch 
will be double, and be charged more or leſs, and receive delay, 
by advancing or recoiling along the two arms, two equal weights, 
counter balancing each other ; that ſo the change of the ſituation 
may not at all prejudice the equality of the watch: For the reſt, 
we may in this kind of watches ſpare the fuſee, and conſequently 
the ſtring or chain: Tt is alſo eafy to judge, that fuch watches as 
theſe may be of a ſize ſufficiently ſmall ; that they will make no 
greater beats than ordinary watches; that they will be as exact as 
pendulums, and ceaſe not to go whilſt they are a winding up: 
And tho* the motion of the watch-wheels may be altered by 
many accidents, ſuch as are, the inequality of the motion of the 
great ordinary ſpring, or firſt mover; the greater or leſſer friction 
of the wheels, as the oil grows thinner or thicker; the rũſt, the 
verdegreaſe, the play of the pieces, the inequality of the teeth, 
and the like; yet the periods of the ſmall ſprings will not be con- 
cerned in all, or any of them, providing the motion of the watch- 
wheels be always ſtronger than is neceſſary to bend them again. 
It has been objectęd to this contrivance for finding the longi- 
tude ; _that the motion of ſhips would ſhake the ſprings, as well 
as the other parts; that ne would ſpoil them, ſince the ſalt” 


moiſture of the ſea in long voyages ſpares not the very needles of 
compaſles, 'tho” incloſed in boxes ; that the changes of ſeaſona 
and climates will ſenſibly alter the ſprings ; eſpecially 'the great 
heats or rains within the Tropres, which at length will ſome what 
untemper the ſteel; as is confirmed by the experiments of the? 
illuſtrioti academy of Florence Ahewing how eafily 3 

| 0 
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do change-lender ſprings ;- beſides, that the air; more or-;leſs 
condenſed, will alſo more pr leſs reſiſt, the motion of the ba- 
lance: To which may be added, that ſprings, by working are 
weakened; ; and laſtly, that there will, be always ſome lit 
friction, which will, make the ſeyeral parts go more or le 
eaſily ; and that even in length of time they will wear out. 

It is anſwered, that all theſe defects, that proceed from the 
imperfection of the matter, may be ſurmounted, by a general 
tremedy; and that is, to uſe ſtrong ſprings, as are thoſe of croſs- 
| bows ;/ and they may be ſo large, and their reſtitution ſo ſpeedy 
by ; augmenting their number, that all the above-mentioned 

defects will have no conſiderable proportion 7. this ſtrength; 
and the aggregate of their repetitians will not be ſenſible, till 
after à very long time; and it is eaſy to demonſtrate, that by 
augmenting the bigneſs of the engine, and the force of their 
ſtrong ſprings, the error may be made as ſmall as we will, pro- 
viding the bounds of convenienc are not exceeded ; and that wc 
content' ourſelves; with an exactneſs ſufficient for, their chief 
end, VIZ. the finding the longitude. Firn 


Improvements in Cornwal, with Sea-Sand; by Dy. Cox. Phil, 
„ e, oo uot t + Geer ar 

HE fſea-ſand, made uſe of in the agriculture of Curntual, 

is commonly at, or near the ſea-ſhore ; which to diſtin- 
guiſh from what is uſeleſs, it is to be underſtood, that the waſh of 
the ſea, rolls and tumbles ſtones and ſhells, c. over each other, 
whoſe grating makes this ſand: If the matter be ſhelfy, that is, 
the grating of ſtones, it is of ſmall value; but if it be conſidera- 
| bly ſhelly, then it is good; and this ſhelly ſand is of three 
colours: About Plymouth and the ſouthern coaſt, the ſand is 
blueiſh, or grey like aſhes, which Dr. Cox conceives to be owing 
chiefly to the breaking of muſcles and oyſter-ſhells mixed there- 
with; weſtward, near the Land's End, the ſand is very white, 
and in Scilly glittering ; which ſeems to proceed from the moul- 
dring of moor-ſtanes,, or a kind of free-ſtone mingled with very 
white ſhells, called ſcallops: On the North Sea about Pad/tow, 
and eaſtwards to Lindy the ſand is rich, and of a brown-reddiſh 
yellowiſh colour, and moſtly of the broken ſhells of cockles, 
which he gueſſes to be of that colour there, from the waſh of 
the Sevgra, which fall very. dirty into the Severn-Seq ; and 
perhaps that accretion of the thells may be tinged thereby. | 
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Beides theſe colouts' of ſarids; chere iy al a difference in the 
bigneſs of the grain, een in the ſume hatbour at Plymouth in 
ſome caves it is very ſmall, in others larger graitied; ; it is ſaid 
that the {ind[lis beſt for the tetiatits; becaals N works ſooner wid 
yields therm a ſpeedy return; the larger grained, better for the 
landlord and the land; beczufe it abides onger in the ound, 
Aid lakes the paſture after wards" the better. 
be And as to colqur, are, firſt. the reddiſn, next the 
blue; ther the White; as to kinds the moſt ſhelly, and the c- 
Yallihie ate beſt, and that'which'is taken up from under the ſalt- 
wwatet; her by dredges, or left open by the ebbing of the tide; 
the blown ſand is accdunted of no uſe; and' generally, if ſand be 
Wl trained of the falt water, fo that it may be more conveni- 
ently tarried, it 1 bettet than that, which has Hain long drying in 
the lum ad wind which takes off mach of its virtue: Theſe 
uſeful ſands are Ge d*up by lighters as far the country, 'as 
the tides wil ſerve to chat . and there they are caft'on 
more: When this fänd is brought home; it is ſpread” on the 
ground intended for wheat, or ufually in the fitſt orop of four; 
whatever be the grain; for after four Ke e land is left for 
paſture for fix or ſeven years. before it is Be U Wall and che 
graſs will be ſo good immediately after tillage, that it is com- 
ly mowed. the firſt yeat and is called mowing of gratten. 
The Carr wb acte | is 1500 yards of 18 foot to the yard; on offe 
of which, 8330 500 ſacks of fand are Kid; according to the leſ 
diſtance of the arid ; ſbmerimes 200, where the diſtanee is gteat - 
er, Sc, where a great deal of ſand is uſed, the ſeed is much, and 
the raw little; but where leſs {and is uſed, there 1 is n ſtraw, 
and it little, and that hungty grain. 

After the corn is off, the graſs becomes Mön n white Glover; 
with ſome purple, if the land be deeper; and this'graſs of well- 
ſanded ground, tho” but nts et far exceeds, as to feeding; 
giving good. creams, plenty of Milx, and all other good purpoſes, 
the longer graſs, where leſs ſand is uſed; even rd herbs, and 
fruits in-thoſe places, are more and better im their Kind ; little 
or no ſnow lies in thoſe well-farided places ; there is z continual 
winter-ſpring, an early harveſt, a month or ſix weeks befors 
that within. . or ſeven. miles of the place; and ſuch & vaſt 


difference of the air is found in fo ſmall a diſtance, that a man 
may in,an afternoon. trayel, as it were out of Kein to the 
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07/4 Storm and Lakes in Scotland; by Sir Geo. Mackenzy- 
Phil. Tranſ. NR 114. p. 30). 


76 H E wind at Tarbat, Dec. 21. 1674. was extraordinary 3 
it broke down a ſtandard ſtone, 12 foot high, five foat 
broad, and near two foot thick, that ſtood as an obeliſſ near an 
old church; whole woods were rooted up, tho' they lay low; 
the wind blew from the north-weſt, and for a long time it had 
continued weſterly. | 

There is a little lake in Stratherrict on the Lord Levar's 
lands, which never is quite frozen, even in the ſharpeſt froſts, be- 

fore February; but after that time, by anenight's froſt it will be 
frozen all over, and two nights will make the ice of a conſidera- 
ble thickneſs : Sir George was alſo told of two other lakes, much 
of the fame nature with the preceeding ; via. Loch Monar, and 
another ſmall lake in Strathglaſb at Glencanich ; this lake lies 
in a bottom formed by the tops of a very high hill; in the mid- 
dle it never wants ice even in the hotteſt ſummer, tho” it-thaws 
near the edges, and the ſun by reaſon of the reflexion from the 
hills be very hot, and tho' neighbouring lakes, that lie as high, 
have no ſuch appearance : It is alſo obſervable, that the graſs 
about the borders of this Jake retains a continual verdure, and 
fattens cattle more in a week, than any other graſs does in a 
fortnight, j 

The famous Loch Neſs never freezes; on the contrary, in 
the keeneſt froſts, the greater clouds of fteams ariſe therefrom, 
which are ſoft and warm; and it is obſerved that roſemary con- 
tinues to live in the gardens near that lake; thoꝰ in other places 
that are warmer it dies, even where it is covered with ſtraw z 
and this muſt be owing to the warm ſteams of that lake. 

In Glenalg, at a place called Arcbignigliun, there is a ſmall 
rivulet, which turns holly into a greeniſh ſtone, of which tinkers 
that work in braſs make both their moulds and melting-pots 3 
and women their round whirls for ſpinning. 


The Uſe of Air-bladders in Fiſhes. Phil. Tranſ. Na 114: 
Y P · 310. : 
T Hat liquids gravitate upon bodies immerſed in them, appears 
from this, that a bubble of air, riſing from the bottom, 
does dilate itſelf all the way to the top, which is owing to the 
decreaſe of the weight or preſſure of the incumbent water, the 
nearer it approaches the top; and this gave occalion to the fol- 
lowing conjecture; viz that filhes by means of their bladder of 
vor. I. ho Tt air 
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air can ſuſtain themſelves at any depth of water ; for the air in 
that bladder is, like the bubble, more or leſs compreſſed, and 
Cakes up more or leſs ſpace, according to the depth the fiſh 
ſwims at; and conſequently, the body of the fiſh, part of whoſe 
bulk this bladder is, is greater or leſs, according to the ſeveral 
depths, and yet it retains the ſame weight; in hydroſtatics it 
being a rule, that a body, heavier than ſo much water equal 
thereto in bulk, will fink ; that a lighter will ſwim ; and that 
a body of equal weight will remain in any part of the water: 
Now, by this rule, if the fiſh in the middle region of the water 
be of equal weight with a quantity of water equal thereto in bulk, 
the fiſh will remain there without any tendency either upwards 
or downwards; and if the fiſh be deeper in the water, the bulk 
of the fiſh becoming leſs by the compreſſion of the bladdet, and 
yet retaining the ſame weight, it will fink and remain at the 
bottom; and on the other hand, if the fiſh be higher than the 
middle of the water, the air dilating itſelf, and the bulk of the 
fiſh conſequently increafing, but not its weight, the fiſh will 


mount upwards, and remain at the top of the water. Poſſibly 


the fiſh by ſome action or other can emit air out of this bladder, 
and afterwards out of its body, take in airagain, and convey it to 
its bladder; which may be the action of ſome mufcle, by which 
the fiſh contracts this bladder; and perhaps the fiſh can by its 
fides or ſome other defence keep off the preſſure of the water, 
and ſuffer the air to dilate itſelf ; and in theſe cafes the fiſh may 
Tiſe or fink from any part of the water without moving a fin; 
and to determine that theſe motions of the fiſh were performed by 
contracting or expanding itſelf, the honourable Mr. Boyle ſug- 
geſted the following experiment to be made; viz. Take a bolt- 
head with a wide neck, and filling it almoſt full of water, put 
into it ſome live fiſh of a convenient ſize, asa roach, pearch, &c. 
and then draw out the neck of the bolt-head, as ſlender as you 
Can, and fill that alſo almoſt with water ; and if on the finking 
of the fiſh, you perceive the water at the ſlender top to ſubſide, 
you may inter, it contracts itſelf ; and if, upon his riſing, the 
water be likewiſe raiſed, you may conclude, it dilates itſelf. 


Obſervations on extraordinary Oranges and Lemons ; by Pe- 
trus Natus. Phil. Tranſ. Ne 114. p. 313. 


T HERE was a tree found in a grove near Florence of an 
orange-ſtock, which in its branches, leaves, flowers and 

fruit was triple-formed ; ſome reſembling orange, ſome kmoop 

or citron, and ſome again partaking of both forms in one ; an 


* 
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particularly, as to the fruit, ſome of this were mere oranges, 
ſome of them oblong like lemons, ſome round like common 
oranges, and ſome between both; ſome taſted like genuine 
oranges, others had an orange- rind, but a lemon- pulp; they 
were generally of a very ſtrong ſcent, and their rind of a very 
bitter taſte : I he ſame tree bore alſo a kind of citron- lemon, but 
not ſo many as of the former kind; and it alſo produced a fruit, 
that was at once both citron, lemon and orange; and this fruit 
was ſo diverſified, that ſome of them were half crtron-lemon, half 
orange; others were two thirds citron- lemon, and one part orange, 
others the contrary; and of all theſe, ſome were oblong, ſome 
round, ſome bunchy, ſome ſmooth and ſome rough; ſome ſmall, 
and others large; their pulp was fo diſtinguiſhed, that where the 
orange-pulp ended, the lemon began, and on the contrary 3 
again, the orange-pulp was narrower than that of the lemon; 
but this tenderer than that, and not ſo agreeable to the tafte, as 
the genuine ſingle fruit; and which was no leſs remarkable, they 
either had none, very few, or empty ſeeds, The firſt original of 
this tree was from inoculating an orange upon a citron-lemott» 
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A New Eflay- Inſtrument; h Mr. Boyle. Phil. Tranſ. Ne 115, 
p. 329 © | 1 

M*®: Boyle had made uſe of a little glaſs inſtrument, conſiſt- 
ing of a bubble, and furniſhed with a long and lender 
ftem to compare the ſpecific gravities of different liquors by its 
ſinking in them more or leſs ; and afterwards he applied it to 
diſcover the ſpecific gravities of ſeveral appended ſolids, by its 
being more or leſs depreſſed by them in the ſame liquor; for it is 
plain from hydroftatic principles, that any ſolid body heavier 
than water, loſes in the water as much of the weight it had in 
air, as water of equal bulk with the immerſed ſolid would 
weigh” in the air; and conſequently, ſince gold, is by far the 
molt ponderous metal, a piece of gold, and one of equal weight 
of copper, braſs or any other metal, being propoſed, the gold 
muſt be leſe in bulk than the copper or braſs ; and if both of 
them be weighed in water, the gold muſt loſe in that liquor lefs 
of its former weight than the braſs or copper; becauſe the baſer 
metal as well as the gold, grows lighter by the weight of à bulk 
of water equal thereto ; and the baſer metal being the more vo- 
luminous, the correſponding water muſt weigh more than that 
which in bulk is equal to the gold: Whence he concluded, that 
the floating inſtrument above · mentioned would be made to fink 
N * tt 2 deeper 
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deeper by an ounce of gold, hanging at it under water, than by 
an ounce of braſs, or any other metal; which, on account of its 
greater bulk than gold, loſing more of its weight by the immer- 

udn, muſt needs retain leſs, and ſo have leſs power to depreſs the 
inſtrument it was faſtened to; and this . . of other n 


_ tfat differ in ſpecific'gravity. 


This, inſtrument may be of glaſs, er ſilver, « or any roms 
Tolid body that is, or may be made, fit to float on the water, 
with a guinea, c. hanging at it, and of a texture cloſe enough 
to exclude the water: It conſiſts of three parts; vis. the ball; 
the ſtem, and that which holds the coin. 

The ball or round. part, BCDE, Fig. 9. Plate XIV. if of 
metal, conſiſts of two thin concaye plates, exactly ſoldered toge- 
ther in the middle, and at the moſt diſtant points from the 
2 there ſhbuld be two oppoſite holes, one in each plate 

or the two other parts of the inſtrument: This middle part, tho? 
for brevity. fake called the ball, ſhould not be exactly round, but 
of any ſhape that hall be found fitteſt-to make the inſtrument 
keep its erect poſture. Readily in the water ; and it muſt be 
greater or ſmaller as the plates are thicker or thinner ; but the 
general rule for its capacity is, that it ſhould contain as much air 
as may ferve to keep the whole inſtrument; when loaded, frem 
ks beneath the top of the ſtem. 

The ftem AB is to be ſoldered on to the ball at the upper- 

af, the two mentioned holes ; ; it may either be hollow or 
fad, $ | "by tit ſhould be made very ſlender, that the different depreſ- 
fions ifs the inſtrument in the water may be the more notable z 
and for the Game reaſon it ſhould not be too ſhort, eſpecially if 
it be lied to other uſes than the examining of guineas. 

At the undermoſt of the two holes in the ball, is inſerted and 
ſoldered the {crew or ſtirrup F, ſee Fig. 10. which. i is a ſhort 
piece of braſs with. a broad flit! in it, capable of receiving the 
edge of the uinca, to be faſtened in it a turn or two of a ſcrew 5 
the ſtirrup G, Fig. 1 1. is made of a piece of wire bent round, and 
ſtanding horizontally, that the guinea, may be laid on it. 
8 It. would be convęnient, that the undermoſt ſtem and the 
ſcrew be made by itſelf, that it may be at pleaſure thruſt on 
the tem, and 11 off again; for, b thus means, if the hall 
of the inſtrument be made hage ct you may have room; 
to put on for ballaſt, as occaſion ſhall require, ene, two, or 
three, flat and round Serge of copper, lead, &c. Fig. 12. each 
of them with a hole in the middle, fitted to the ſize of the ſtem, 
ſo that they may be put on as near r the lower part of the ball as. 

- you 
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you think fit, and then the ſcrew may be thruſt on after them; 
not only to take hold of the coin, or metallic mixture to be 
examined, but to ſupport the thin plates. ag Poe: 

To adjuft this inſtrument for examining guineas, which are 
by far the moſt uſual gold coins; hang at the bottom of it, a 
piece of that coin you know to be genuine, and having care» 
fully ſtopt the orifice of the ſtem, immerſe the inſtrument 
leiſurely and perpendicularly into a veſſel full of clean water, 
almoft to the top of the ſtem, and then letting it alone; if it 
continue in the ſame ſtation and poſture, your work is done; 
if it emerge, you muſt add a little weight, either by putting 
into the ſtem, if it be hollow, ſome duſt ſhot, filings of lead, 
or ſome other minute and heavy body; or elſe by putting on 
the ſhort ſtem, that comes out beneath the ball, a flat, round, 


and perforated piece of lead, of weight ſufficient to enable the 


guinea, to depreſs the weight as low as it is deſired; but, if it 
link quite under water, to make it lighter, file or ſcrape off a 
little of the ballaſt-plate, and take out ſome of the weight, 
put into the cavity; this being done, a mark H, Fig. 13, is to 
be made juſt at the place, where the ſurface of the water 
touches the ſtem, and then taking out your inſtruments, ſub- 
ſtitute in the place of yout guinea, a little round plate of braſs, 
of the ſame weight, or a grain or two heavier in the air; and 
putting the' inſtrument into the water, as before, | ſuffer it to 


- 


tle, and make another mark I, at the interſection of the 


(fo 


ſtem, and the horizontal ſurface of the water. 
It may happen; that a falſifier of money may have the (kill, 
by waſhingdor otherwiſe, of taking off much of the quantity or 
Iubſtance of the guinea, without altering or paints either 
the figure or ſtamp; and thus, the piece of coin will not be 
able'to-depreſs the inſtrument to the uſual mark, and thereby 
be judged coùnterfeit, when it iᷣ indeed but too light; but the 
balance will ſoon refolve the doubt; for if the ſuſpected coin 
have in the air its due weight, it will argue, that its great 
lightheſs in the water proceeds from its not being of the requiſite 
fineneſs; and if it want much of its due weight in the air, it is 


very 'probable, that it is waſhed; * Pet 
A general way for finding what coins may, or may not be 
examined by this er that particular inſtrument propoſed ; firſt, 
weigh” the piece of gold or filver in the air, and afterwards in 
water, and fubſtract the latter from the former; in the next 
— weigh alſo in che air and Water a piece of copper or 
braſs, if that be the Rkeheſt to be employed in W 
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he coin, and obſerye their difference; and the leſſer of theſe 
differences being ſubſtracted from the greater, the remainder 
will ſhew, how much the true piece of coin will outweigh the 
other in water; and conſequently, if ſo many grains, as this 
remainder amounts to, being added to the weight of the 
lighter metal, do make a ſufficiently manifeſt depreſſion of it 
below the mark it would ftay at, without that addition, one 
may probably conclude, that the difference between a true and 
counterfeit piece of coin propoſed, will be diſcoverable by the 
inſtrument : But it may be expedient, for thoſe that have fre- 
2. occaſion to examine various ſorts of coin, to have 
everal inſtruments adjuſted for each of them. 

With this inſtrument, pure tin may be certainly diſtinguiſhed 
from ſuch as is adulterated : For, as gold being the heavieſt of 
metals, tannot be allayed with any other that will not depreſs 
the inſtrument, leſs than gold can do; ſo tin, being the lighteſt 
of metals, cannot be mixed with any other, that will not fink 
lower than unmixed tin, ſtill ſuppoſing the weight to be the 
fame in the air. | | Wy 17770 
In the ſame manner may pewter be compared and exa- 
mined ; for, having once obſerved how much the inſtrument is 
depreſſed by a piece of two, three, or four drams, or even an 
ounce weight of pewter, which is known to be good, and to 
contain ſuch a proportion of lead in reference to the tin; if 
you. load the inſtrument with an equally heavy piece of any 
other maſs of pewter propoſed, and the inſtrument ſink deeper, 
it will be a ſign, that the former proportion of lead may be 
very probably, argued to exceed in the mixture; this inftru- 
ment may . alſo aſſiſt in making a pretty , tolerable eſtimate of 
the fineneſs of gold, and its different allays with filyer, or, ſome 
ether determinate metal: In order to which, the inſtrument 
may be fitted to fink to the tip of the pipe, with ſome deter- 
minate weight of the fineſt gold, as of 24 carats ; but it will be 
proper, that this metal in the air be ſome determinate weight, 
that is commodiouſly diviſible into many aliquot parts: Then 
ou may make a mixture that contains a known proportion of 
the metal wherewith you allay the gold; as if it contain 19 or 
15 parts of gold, and one of filver ; and letting che inſtrument 
ſettle in the water, mark the. place where the ſurface of the 
water cuts the ſtem or pipe; and then putting in another 
mixture, wherein the ſilver has a new and greater proportion 
to the gold 3 if che former be an 18th or 14th part of the 
Litter, [you may abſerve, how much leſs. this depreſſes the 
OI INES 4442 7 ſtrua 
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tnſtrument; and thus you may proceed with as many mix- 
tures, or degrees of allays as you think fit, or as many as may 
be conveniently diſtinguiſhed on the ſtem ; always obſerving, 
that, whatever be the proportions of the two ingredients, the 
weight of the maſs in the air be juſt the ſame with that of the 
pure gold. s 

By the ſame method, the different allays of pure ſilver may 
be examined, on the mixing of any proportions of copper, or 
any other metal lighter in ſpecie than ſilver; and by the ſame 
way, with a ſlight variation, it will not be difficult to eſtimate, 
how much divers coins, whether of ſilver or gold, are more or 
leſs imbaſed by the known ignobler metal, mixed in the pro- 
poſed piece ; theſe eſtimates, which may be made without 
much trouble, will come not only nearer the truth; than the 
eſtimates wont to be made by the touch-ſtone, but perhaps too 
than ſome of thoſe made with trouble and charges. | 

It may alſo be uſed, to examine other mixtures beſides 
allayed coins; and if the inftrument be adjuſted to an ounce, 
ſuppoſe, of pure copper, it may aſſiſt in making an eſtimate of 
the allay of tin, or the quantity of it added oftentimes to 
copper, for making different ſorts of bell-metal, and of thoſe 
metallic Specula, whether plane or concave, called ſteel mir- 
rours ; as alſo of ſolders, conſiſting of certain proportions of 
filver and braſs, or copper ; in all which, and divers others, 
the diſcovery of the proportion of the ingredients may, on 
ſome occaſions, be uſeful to tradeſmen, as well as agreeable to 
virtuoſi, 


Of the Bladders in Fiſhes ; by Mr. Ray. Phil. Tranſ. Ng 115. 
P. 3096- +. | 

H AT the uſe of the bladder in fiſhes is to ſuſtain them 

at any depth of water, appears firſt from this; that it has 
been obſerved, that if the ſwimming bladder of any fiſh be 
pricked or broken, it immediately ſinks to the bottom, and can 
neither ſupport, nor raiſe itſelf up in the water. 2. Flat fiſh, 
as ſoles, plaice, Ec. which lie always groveling at the bottom, 
have no ſwimming bladders. 3. In moſt fiſhes there is a ma- 
nifeſt channel from the gullet, or upper orifice of the ſtomach 
to the ſaid bladder, which doubtleſs ſerves for conveying air 
thither ; and there is a valve in the bladder to hinder its egreſs ; 
but Mr. H/illoughby obſerved in ſturgeon, that preſfing the 
bladder, the ſtomach preſently ſwelled ; ſo that it ſeems in 


that fiſb, the air paſſes freely both ways: Poſſibly the = 
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while alive, may have a power of raiſing up this valve, and 
emitting air on occaſion ; which yet may be doubted of, ſince 
other animals have no ſuch y any 6 opening any valves, made 
to ſtop the reflux of fluids; but Mr. Ray thinks there is in the 
coat of this bladder a muſcular power to contract it when the 
fiſh liſts ; for, in many fiſhes, it is very thick and opake, like 
the coat of an artery, as in all the cod-kind ; in ſome, as the 
hake, it is internally covered with a red carnous ſubſtance, 
which ſeems to be muſcular fleſh ; in others, it is forked at the 
top, and to each horn a muſcle is affixed: Now the muſcular 
force need not be great, being {till aſſiſted by the water, as the 
fiſh deſcends; the preſſure of the water being much greater at 
the bottom than at the ſurface, as appears by the aſcending 
bubble: But it may be objected to the aflertion, vix. that the 
fiſh can by its ſides, or ſome other defence, keep off the preſ- 
ſure of the water, and give the air leave to dilate itſelf ; what 
occaſion then for any air-bladder, fince the cavity of the 
abdomen may ſerve the turn? to which it is anſwered, that 
this power of dilating the abdomen by the muſcles may aſſiſt 
fiſhes to riſe, whoſe natural place is towards the bottom; and 
the air compreſſed in the bladder, dilating itſelf as the fiſh 
aſcends, facilitates the action of the muſcles ; but ſuch fiſh as 
deſcend by contracting the bladder, upon the muſcles ceaſing 
to aft, will riſe again of their own accord, the internal air 
dilating itſelf : Beſides the flat fiſh, all the cartilaginous kind 
want ſwimming bladders. | 5 
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ale 80 

New England. Obſervations in 223 

Nova Zembla, Deſcription of 465 
O 


()Ptic Glaſes made of nn 


Oiſßers petrified 231 
Opal, counterfeiting of 137 
Orange Citron Trees 104 
Oranges extraordinary 510 ſeg. 


Organs of Generation, obſervations 
_ 212 /eq, 
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Oſteocolla , 134 
PArenchymous Parts of the Body 


59, 60 

187, 251 /eq. 470 
Parre, an Anatomical Account of 164 
Pearls, Origin of 469 
Pendulum Watches applied for find- 
ing the Longitude 177 ſeq. 
Petrification by a ſandy Earth 13 
— Reflections tbereon; 


* 


Wamb of a Woman 60 
Petrification, a remarkable Inſtance 
a f 62 
Pidture of any Obje made in a 
dark Room 136 ſeq. 
Pijmires, acid Juice of 289 
Planets, the Method of meaſuring 
their Diameters, and the Paral- 
lax of the Moon 67, 68 
Planets, , Diſcovery of two about 
Saturn 413 ſeq. 
Pneumatical Experiments 260 ſeq. 
Point blank Determination of 8 zſeq. 
Poland, ſomeDueries relating there- 
unto, and other Nortbers Parte, 
anſwered 62, 63 
Poliſbing Glaſſes 145 
Porpoiſe, Dine of 324 leq. 
Paroder, Charge o,, determined zſeq 


| Q 
) Vickfitver Mines in Friuli 
3, 4. 218 eq. 
8 R 
NR * Swakes, the Way of killing 
| 5 


Reſpiration, Experiments on the 
Manner of 


A ut for : 279 
Rocks, the Method of Breaking 9 
8 
| Fr. of their living in 
DI Fire 70 
dal armoniac, Cold produr'd there- 


Sal Gemmæ Mine, : 258 leg. 
Salt, Rock of 212 


Salt. making in France 288 {eq, 


and a Stone taten out of the 


Sa/t-making at Nantwich 215 feqy 
Salt Mines 233 le 
Salti, tht richefiS-rt in Germany ig 
Salt-petre, the Method of making it, 
aspractii'd in the Mogul's Domi- 
nion 14 
Halt. Springs 215 ſeq. 222 
Sand Flaod 133 ſeq. 
Sap, the running of 155 ſeq. 291 
Motion of 190 ſeq. 224 302 


Deſcent of 303 ſeq. 
Saturn, Ob/ervations of him by Dr. 
Hook 40 


Saturn, an Obſervation 45. 335 
Seq, Obſervations at 87 1eq. 
Seamen, Directions for thoſe bound 
for long Voyages 21, 22 
Sea Water, a Method of making it 
feet 286 leq. 
Sembrador 248 leq. 
Serpent, a certain Stone found in the 
Head of one ; the Nature of it 
conjider'd 13, 14 
Shell Snails, Obſervations on 207 
Shells on inland Mountains 91 
Shining Fiſh, by Dr. Beale 38, 39 
ec. 112 
Fle h 399 
Mood 110 ſeq. 113 
Morm in Oyſters 33, 34 
Ships, the Method of preſerving 
them from being Worm-eaten 31,32 
Sight decayed, Help far 135 
Silver Mines 236 ſeq. 
Slate, Confiderations on 205 eq, 
Snakes and Vipers, their manner of 


brooding 20 
Snow, extraordinary Sort 143 
its Nature 420 ſeq, 
Solar Numbers 490 ſeq. 
Spiders in Bermudas 145 
darting 207 leq. 282 


Spots in the Sun 322. ſeq. 330. 
. 332 leq. 

Spring, an Account of and odd one in 
Weſtphalia; al/o of Salt Springs, 
and the Method of flraining Salt 


Water 18 
Spring, a remarkable one in Ger- 
many | 19 
Star 
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Star extraordinary in the Whale's 
 Netk | 80 
Star, a new one in Cygnus 278. 
2283. 316 ſeq. 
Stellar F. 223, 320. 
Statical Baroſcope, by Mr. Boyle 
39, 40, 41, 42 

Stone cut from under the Tongue 
359 * 


Stone Duarry 388 
Stones AA Bodies 3101eq- 
and in Dogs and Horſes 


368 ſeq. 
—— in the Bladder 456 468 
Storms ; 309 ſeq. 
Storm in Scotland ' $09 


Sun and Moor, their Diflances 
found by the Parallax 22 
Suns, four of them obſerv'd in 
France, and an unuſual Rainbow 
Suſpenſion of Mercury at an . MP 
Height 379 ſeq. 410 ſeq. 
Swediſh Stone, an Account thereof 
it yielding Sulphur Vitriol, Alum 


and Minium 69, 70 

Synchroni/m of the Vibrations of a 

Pendulum 420 
T | 


7 Angents, Method of drawing 


| 404 feq. 429 
Tanning Leather 475 leq. 
Tarantula, Poiſon 123 ſeq. 361 


Teleſcope Catadioptrical 347 ſeꝗ ' 


356 ſeq. 
Tefticles 154 ſeq, 
Thermometer, Obſervations on 220 


ſeq. 
Wunder and Lightning at Oxford, 
an unuſual Accident thereby 36, 


37, 31 
Thunder and Lightning, its Effects 
6 


Tides, extraordinary ones in ihe 
We:/3 Iſles of Scotland 
— about the 


— ͤ— 


Orkneys 


448 
Tides, an Hypotbefis thereof, by Dr. 
Wallis 49, 50, 51s 52, 53» 54, 


Tides Conſiderations and Enquiries 


thereon , 56, 57 
at Bermudas LN 145 
Tides at Plymouth 118 {eqs 
Variety of 121 ſeq. 
—— at London 122 ſeq. 
— 241 Briſtol 134 ſeq. 
in Hong road 147 ſeq. 
Tin Mines 293 ſeq. 
Toads and Spiders 65, 


Tongue, Diſcoveries made in it go 
Touch and Friction, their Effects 34 
Transfuſion of the Blood 77, 95 
ſeq. 105, 136, 15 
— Ek fe f 3 
Cure of Phrenzy by 


| 115 ſeq. 
Tranſplanting Vegetables, Seaſon of 


0 
Trituration, Uſe of 387 7 1 
Trochitz 460 ſeq. 
Turkey, Heads of Inquiry for 57, 
58, 59 


— 06/ervations in 425 ſeq. 
V 


V ASA Teſticularia of a Beetle 


428 

Vegetables, Obſervations on 16zſeꝗ. 
168 ſeq. 

Vegetation, Experiments on 155leq. 
Veins in Plants 335 ſeq. 402 ſeq. 
Vena arterioſa, not found in ſome 
Animals 28 
Venus, Spots in 114 ſeq, 
Villette's burning Concave 11. 202 
Vinegar, the Way of making it in 
France 259 
Vines, the Way of making them 
grow over the Roof of an Houſe 


4 
Vipers, Obſervations on them 26 
- Experiments on 


Building 


, 42 
7 FVifion, whether the Retina or Cha- 


roides be the Organ of 125 ſeq. 
238 — 

Vitriol, Experiments on 470 ſeq. 
f 7 25 


3 
Virginia, its Advantages for Ship - 
3 
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Valauile Salt from Plants 465 ſeq. 
Volatilix ation of fixt Salts 415 ſeq 
Voyage, ebſervatians in 91 ſeq 

| | 128 ſeq. 149 feq 
Urchins, the Motion of their Hearts 

2 

Urinary Paſſage, a new one 287 
W . 


72 portable 502 ſeq. 505 
ſeq. 


< q: 
Water, Weight of in Water 202 
Mell taking Fire 


38 en Sea 


Welli, at Bermudas 106 
Whales at Bermudas 145 
Whale fiſhing about Bermudas is 

America 2, 166 
Wheel Barometer, a new Gontri- 


vance of one 35 
Ward, ſhining 110, 113 
Wood found under Ground 287 


Warms that eat Stone and Mortar 
61, 62 


220, 488 


— — x. 
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Wa” he 


An ExPLICAT 10N of ſome of the moſt mate» 
rial TERMs of ART in the Firſt Volume. 


: A b 
BDOMEN is the Cavity of the 

1 lower Belly. 

ACCELERA'1ION is che Fncreaſe 
of the Velocity of a moving Body. 

APIT is the Shaft or Entrance 
into the Mine. 

ALC ALI is either a Salt obtained 
from the Aſhes of Herbs or Minerals 
by making a Lye of them; or it is 
any Subſtance which, mixing with 
an Acid, makes an Ebullition with it. 

AMALGAMA, is a Maſs of Mer- 
cugy incot porated with any Metal. 

 ANTHELION is a Mock-ſun op- 
poſite to the true Sun. 

AORTA, or great Artery, is that 
which ariſes immediately from the 
left Vent ticle of the Heart and con- 
ves the Blood throughout the Body. 

ARERTURE is in general any 
opening or Hole; in Optics it ſignifies 
eicher the Hole next the Object Glaſs 
tf a Teleftope or Microſcope, thro * 
which the Light is tranſmitted to the 
Eye. or that Part of the Object Glaſs 
itſelf, which covers the former. 

APOG/ZZUM, that point of the 
Orbit of a Planet, which is at the 

reateſt difftanco from the Earth, 

ASSYMPTOTE, is a Line which 
ſtill approaches nearer and nearer 
to anather, without ever meeting 
— though indefinitely pro- 


AT MOSPHERE is that whole Bo. 
dy of Airwhich ſurrounds ourEarth, 
' AURICLES of the Heart, are its 


Fars, or two Muſcular Caps covering 
the Ventricles. | 
AXILLARY is ſomgthing belong- 
ing to the Arm- pit. 
AZIMUTH, is an Arch of the 
Horizon intercepted between the Me- 
ridian ofthe Place and any Vertical, 


B. 
I TUMEN, is a fat inflammable 
Matter, Pitch or Clay. 


C. 
ACHEXY is an ill Habit or Dif-- 
poſition of Body- 

CAROTIDS are two Arteries of 
the Neck which convey the Blood 
from the Aorta to the Brain 

CARTILAGINOUS is what be- 
longs to a Cartilage or Griſtle. 

CAVA, is the largeſt Vein in the 
Body terminating in the right Ven- 
tricle of the Heart, and conveying to 
it the Blood from all Parts of the 
Body; and it is divided into the af. 
cending, which ariſes fromthe lower 
Parts, and deſcending Cava, which 
comes from the upper Parts. 

'"CHOROIDES is the inner and po- 
ſterior Coat of the Eye under the 
Sclerorica. f : 

CHYLE is a whitiſh Juice into 
wn the Food is converted in 

eſt ion. 


ONARIUM, is a ſmall Gland in 


| the third Ventricle of the Brain, 


9 Cartes to be the Seas 
WAN CORNEA 


CORNEA is the fore part of the 


Sclerot iea, ſur rounded by the White 


of the Eye, 

CORPUSCalloſums the upper Part 
or the covering of the two lateral 
Vc nricles, of the Brain. 


CORPUSCLES are the fall Pants : 


or Particles that conſtitute Natural 
Bodies 
. CORTICAL gubſtance of the Brain 
is the exterior or outward Subſtance 
of the Brain. 
CYON is a Graft, Shoot, or Sprig. 


D 

IAPHRAGMor Midrif is a Muſ- 
cle ſepa rating the Cavity of the 

Breaſt from the lower Belly. 
DIAST OLE 438 that motion of the 
t and Arteries whereby thoſe 
Parts dilaze and diftend themſelves 
2 the flowing of the Blood into 


DIURETIC is what promotes the 
diſcharge of Urine. 


_ Tod, | 
+ CCEN TRICITY is the Diſtance 
of the Centre of the Orbit of a 
Planet from the Sun. 
ECLIP Tic i a great Cirele of the 
Globe cutting the Equator'obliquely. 
"EFPERVESCENCE denotes a great 
Ebullition or Boiling up of Liquors. 
EMULGENT is a Name given the 
Arteries and Veins of the Kidneys. 
EPHEMERIDES are Aſtronomical 
Tables ſhewing the Places of the 
Flanet* for every Day at Noon. 
ſis res, 0 is the Cover Sie Lid 
of the Larynx, or "WANT the 
wind-pi ipe. 


| Ns 


tract Vion 


ON iv a Pau where Rays 
t after Reflexion or Re- 


FO T Us is the fame with Fomen- 


tation. 


G 
LAND is a ſoſt ſpungy Body 
ſerving to ſeparate ſome Hu- 
mour from the Blood 


GLANDULA Pinealis, tas an Yu 


with Conarium, which ſee.” 7? 
GLOTTIS, the Cleft or Cat 
the Larynx, 


H 
ALO, a Circle of variousColours 
appearing round the heavenly 
Bodies. 

HERNIA ſignifies a Rupture. 
HORIZON is a great Circle of the 
Sphere, dividing the World into the 
upper and lower Hemiſpherss, © 


each Side of the upper. Part of 


5 2 
from the Head to the Heart. * 


bare 
in 


HYALOIDES is the vitreous Hu- 


mour” of the Eye. 
OE POCHONDRILM 4: S Synch ha 


lower Bully, under which the Li 
and Spleen are lodged 

HYPOGASTRIUM-: 15 the lower 
Part of the 9 81 


between the Ribs. 
JUGULAR#*Fvs, are Veins of the 
by which the Blood werurms 


P ret oooratgntiny hi 


$ * 


dag 
ACTEALS, are fender Tubes, 
which convey the Chyle from 
the, HI to the Rc eytac aim 


ARTNx. is the upper Part of che 
1 lying below the Root 
the Tongue. 

LIBRATION, dana teen ede. 
gularity in the Motion of the Mod * 
whereby ſhe ſeems to ſwing ot ſhy 
zbour her Axis, ſometimes from Bat 
ad web, and font times n con- 


1 TRE. is4 Band, Tye, Ban- 
dage or Fillet. 

LIXIVIAL, is undernood of Salto 
extracted by a Lizivium or Lie. 

LOBES, are the Diviſions of the 
Lungs and Liver. 

LOCUS in Geometry, is a Line by 
_ an indeterminate Problem * 
ſol ve 

LYMPH, is a thitveranſparene Hed 
mour ſeparatedfromtheBloodi at 
Parts of che Boy. | | 

LYMPHATICS, are fins fendey 
Veſſels ariſſ eG wie 


r0-00mGy 4 t R © Blood: 
M enn de hoe Mar 
row of the Back bone. 
MEMBRANE, is a thin, white ex- 
panded Skin; formed of a Web of 
ſeveral Sorts of Fibres or Threads- 
—_ STRUDM, isany Liquor that 
Ive hard Bodies. 
NTERY, is a membranous 
laced in the Middle of the In- 
s or Guts, and to which they 


. connected. 


ARCO TIc is what beats and 
takes 1 the Senſe of Pain. 


2 ——— W no Light, 
in Oppomion to —— 


ANCREA TIC, is what belongs 

to the Pancreas or Sweet bread. 
PARALLAX, is an Arch intetcept- 
ed between the true and appa- 
rent Place of a Star; the true Place 
"being that Point in the Heavens 
wherein the Star is ſeen from the 

Earth's Centre, and the apparent, 
that wherein it. is ſeen from the 

Earth's Surface 
1 PELVIS of th: Kittheys, is a 3 

in their concave Part, into which the 

Urine is conveyed from the Glands, 

and whence it paſſes thro'the Ureters 

into the Bladder. 

' PERICARDIUM, a Membrane be 
Bag which includes the Heart, 

HASES, are the Appearances or 
the Quantities. of the Illumination of 
the Planets. 

PHANOMENON, is any Appea- 
xance or Effe& in natural Things. 

PIA Mater, is a fire Membrane, 
which immediately inveſts the Brain, 
_ PLEURA, is a Membrane which 
lines the Cavity of the Breaft. 

PLICA FPolonica, is a Diſcaſe of the 
Hair, wherein it is matted and glued 
tdgether, and peculiar to Poland, 
whence the Name. 

PYLORUS, is the lower Orifice of 
the Stomach, whereby it diſcharges 
itſelf into the Guts. 

* R 
ECEPTACULUM Chyli,is a Re- 

ſervoir or Cavity near the left 
Kidney, - into which the Lacteals 
diſcharge themſelves. 

RETINA, is the innermoſt Coat of 
the Eye lying immediately undcr the 
Choroider, and ſuppoſed to be the 
Organ of. ViGon. 

——__— Laryngis, the ſame with 


8 
8 ATELLI TES, are Planets movitig 


round other Pla nets. 
SCLEROTICA, is one of the Coats 


or Membranes of the Eye, lying im- 


mediately under that Part called the 
White of the Eye. 

SEROSITY, is a watty Liquot 
mixed with the Blood. 
SERUM, is the thin tranſparent 
Part of the Blood. 

STERNUM, is the Breaſt Bone 


ſituated forwards berw een the Ribs. 


STYPTIC, is a Remedy that has 
the Virtte of topping Blood, or of 
cloſing up a wounded Veſſel. 

SUBCLAVIAN, ſignifies any 


Thing lying under theChannelBones, 


SUPPURATION, is the Action 
whereby Blood and other Humours 
are changed into Pus or Matter. 

SUTURE, isa particular Kind of 
Articulation of the Bones, reſembling 
a Seam. 

SYSTOLE, is the Cont raction of 
the Heart and Arteries; whereby 
they diſcharge the Blood, 

T 
1 is the Cheſt or Cavity 
of the Breaſt. 

TROPICS, are ſmaller Circles of 
the Sphere equally diſtant from the 
Equator. 

U 


V ſignifies the Sto. 
mach, and is alſo particularly 
applied to the Cavities of the Heart 
and Brain. 

VER TE BRE, are the Chain of 
Bones reaching fram the Neck down 
the Back, called the Backx-bone 

VESICLES, are little Bladders. 

© VISCERA, are the Bowels or EA. 


trails. 


